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Make the most of your 
Sinclair ZX Computer... 


Sinclair ZX 


software 


The unprecedented popularity of 
the ZX Series of Sinclair Personal 
Computers has generated a large 
volume of programs written by users. 

Sinclair has undertaken to 
publish the most elegant of these 
on pre-recorded cassettes. Each 
program is carefully vetted for 
interest and quality, and then 

ouped with other programs to 
orm a single-subject cassette. 

Each cassette costs £3.95 
(including VAT and p&p) and comes 
complete with full instructions, 

Although primarily designed 
for the Sinclair ZX81, many of the 
cassettes are suitable for running 
on a Sinclair ZX80 -if fitted with a 
replacement 8K BASIC ROM. 

Some of the more elaborate 
programs can be run only on a 
Sinclair ZX Personal Computer 
augmented by a 16K-byte add-on 
RAM pack. 

This RAM pack and the 
replacement ROM are described 
below. And the description of each 
cassette makes it clear what 
hardware is required. 


8K BASIC ROM 
The 8K BASIC ROM used in the 
ZXS8l is available to ZX80 owners 
as a drop-in replacement chip. 
With the exception of animated 
graphics, all the advanced features 
of the ZX81 are now available on a 
ZX80 - including the ability to run 
much of the Sinclair ZX Software. 
The ROM chip comes with a 
new keyboard template, which can 
be overlaid on the existing 
keyboard in minutes, and a new 
operating manual. 


16K-BYTE RAM pack 
The 16K-byte RAM pack provides 
16-times more memory in one 
complete module. Compatible with 
the ZX8l andthe ZX80,it can beused 
forprogram storage oras a database, 
The RAM pack simply plugs 
into the existing expansion port on 
the rear of a Sinclair ZX Personal 
Computer. 


on cassette. 
3,95 per cassette. 


Cassette 1 - Games 
For ZX81 (and ZX80 with 8K 
BASIC ROM) 

ORBIT - your space craft's 
mission is to pickup a very valuable 
cargo that's in orbit around a star. 

SNIPER - you're surrounded 
by 40 ofthe enemy. How quickly 
can you spot and shoot them when 
they appear? 

METEORS - your starship is 
cruising through space when you 
meeta meteor storm. How long can 
you dodge the deadly danger? 

LIFE - ]. H. Conway's ‘Game of 
Life' has achieved tremendous 
popularity in the computing world. 
Study the life, death and evolution 
patterns of cells. 

WOLFPACK - your naval 
destroyer is on a submarine hunt. 
The depth charges are armed, but 
must be fired with precision. 

GOLF - what's your handicap? 
It's a tricky course but you control 
the strength of your shots. 


Cassette 2- Junior 


Education: 7-11-year-olds 
For ZX81 with 16K RAM pack 

CRASH -simple addition - with 
the added attraction of a car crash 
if you get it wrong. 

MULTIPLY - long multi- 
plication with five levels of 
difficulty. If the answer's wrong - 
the solution is explained. 

TRAIN - multiplication tests 
against the computer. The winner's 
train reaches the station first. 

FRACTIONS -fractions 
explained at three levels of 
difficulty. A ten-question test 
completes the program. 

ADDSUB - addition and 
subtraction with three levels of 
difficulty. Again, wrong answers 
are followed by an explanation. 

DIVISION -with five levels of 
difficulty. Mistakes are explained 
graphically, and a running score is 
displayed. 

SPELLING -up to 500 words 
over five levels of difficulty. You 
can even change the words yourself. 


Cassette 3- Pusiness and 


Household 
For ZX81 (and ZX80 with 8K 
BASIC ROM) with 16K RAM pack 
TELEPHONE -setup yourown 
computerised telephone directory 
and address book. Changes, 
additions and deletions of up to 
50 entries are easy. 
NOTE PAD -a powerful, easy- 
to-run system for storing and 


retrieving everyday information. 
Use it as a diary, a catalogue, a 
reminder system, or a directory. 
BANK ACCOUNT -a 
sophisticated financial recording 
system with comprehensive 
documentation. Use it at home to 
keep track of *where the money 
goes,’ and at work for expenses, 
departmental budgets, etc. 


Cassette 4- Games 
For ZX81 (and ZX80 with 8K 
BASIC ROM) and 16K RAM pack 
LUNAR LANDING - bring the 
lunar module down from orbit to a 
soft landing. You control attitude 
and orbital direction - but watch the 
fuel gauge! The screen displays your 
flight status-digitally and graphically. 


i =a dice version 
of Blackjack. 

COMBAT - you're on a suicide 
space mission. You have only 12 
missiles but the aliens have 
unlimited strength. Can you take 
12 of them with vou? 

SUBSTRIKE - on patrol, your 
frigate detects a pack of 10 enemy 
subs. Can you depth-charge them 
before they torpedo you? 

CODEBREAKER - the 
computer thinks of a 4-digit number 
which you have to guess in up to 10 
tries. The logical approach is best! 

MAYDAY - in answer toa distress 
call, you've narrowed down the 
search area to 343 cubic kilometers 
of deep space. Can vou find the 
astronaut before his life-support 
system fails in 10 hours time? 


| Please send me the items I have indicated below 


Cassette 5 - Junior 


Education: 9-11-year-olds 
For ZX81 (and ZX80 with 8K 
BASIC ROM) » 

MATHS - tests arithmetic with 
three levels of difficulty, and gives 
your score out of 10. 

BALANCE - tests understanding 
of levers/fulcrum theory with a 
series of graphic examples. 

VOLUMES -'yes' or ‘no’ 
answers from the computer to a 
series of cube volume calculations. 

AVERAGES - what's the average 
height of your class? The average 
shoe size of your family? The average 
pocket money of your friends? The 
computer plots a bar chart, and 
distinguishes MEAN from MEDIAN. 

BASES - convert from decimal 
(base 10) to other bases of your 
choice in the range 2 to 9. 

TEMP - Volumes, temperatures 
-and their combinations. 


How to order 

Simply use the order form below, 
and either enclose a cheque or give 
us the number of your Access, 
Barclaycard or Trustcard account. 
Please allow 28 days for delivery. 
14-day money-back option. 


sinclair 
ZX SOFTWARE 


Sinclair Research Ltd, 
6 Kings Parade, Cambridge, 
Cambs., CB21SN. Tel: 0276 66104. 


| Qy | Code | Item | Item price [ Total 
pi SES Cassette 1 -Games zu |[-m--F | 
2 | ~ Cassette 2- Junior Education £3.95 | | 
T 23 | Cassette 3- Business and Household (3.95 
[ S | 2| Cassette 4-Games —— £3.95 | 
| 25 | Cassette 5- Junior Education £3.95 : L a 
17 | "SKBASICROM for ZX80 £1995 | 
| 18 | “16K RAM pack for ZX8l and ZX80 £49.95 Lee 
|  *Postand packing ifapplicable) - II £2.95 
Total £ | 


*Please delete as applicable 
Name: Mr/Mrs/Miss LLLI 
Address: | 1 1 


*Please add £2.95 to total order value only if ordering ROM and/or RAM, 
I enclose a cheque/PO to Sinclair Research Ltd for £— 


Please charge my Access*/Barclaycard/Trustcard no. 


| 
| | 


j | SOPDS 
+ 4 4 — — 
See mi rmt erac ro 
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NEWS: 8 


Vic-20 at the Pet Show, fast/slow emulator for 
the new-ROM ZX-80, BBC ROM for the 


Atom. 
COMPUTER CLUB: 1 1 
We visit the Richmond Computer Club. 


VIC-20 REVIEW: 1 2 
Nick Hampshire tests the new Vic-20 colour 
computer from Commodore and asks if it 


really is a bargain at £189. 
TANTEL: 1 J 


Prestel is off to a slow start, but with the 
release of the new, low-cost, adaptors such as 
the Tantel, it may now appeal to a wider 


public, Peter Blower reports. 
INTERVIEW: 20 


Duncan Scot talks to Clive Sinclair, the 
entrepreneur behind the ZX-81 computer. 
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COMPUTER CHESS: 


FINGERTIPS: 5 5 


Some more unusual calculator programming 
ideas from David Pringle, the standard of 
results for last issue’s Fingertips competition, 


and some of your own programs. 
RESPONSE FRAME: 59 
More answers to your technical queries. 


SOFTWARE FILE: 6 1 
Six pages of programs and ideas for the ZX- 
80/81, Atom, UK101 and tke Microtan. 


STORE GUIDE: 69 


A list of computers and calculators now on 


sale. 

COMPETITION RESULTS: / 1 
Your Computer names the winner of the Burst 
the Bubbles competition and details of your 


reactions to the puzzle. 
GUIDELINES: / 1 


How to submit an article to Your Computer. 


John White surveys the computer m 24 
you can buy and tests their levels of play. He 
also presents a program to help you maximise 
your own chess rating. 


I CHING: 30 


Look into your own future with this com- 
puterised version of the ancient Chinese Book 
of Changes. The program is written for the 
Sharp MZ-80K. 


ZX-80 AND ZX-81 36 
PROGRAMMING: 

Advancing to machine code by Trevor 
Sharples and what to do when you have 
worked through the manuals. 


ATOM GRAPHICS: 43 
Roy Burgin shows you how to make the most 
of the graphics facilities on the Acorn Atom 
and presents the first program for displaying 
both graphics and normal characters on the 
screen simultaneously. 

COMPUTER CONTROL: A6 
John Dawson begins a new series on how to 
use personal computers as control units. 


EDITORIAL 


COMPUTERS MUST BE becoming very popular. Almost everyone has a nephew or a 
brother, a niece or a sister, who has just bought a computer or wants to buy a computer 
or, More commonly, sent off the money for a computer three months ago and still has 
not received it. 

In a rare flush of enthusiasm, one might argue that this popularising of computers 
heralds the dawn of a new golden age. At other moments, as one opens the hundredth 
letter of the day detailing a new more sophisticated version of Hangman on the ZX-81 
we think no — we will all become obsessed with petty improvements in game-writing 
techniques. What chance there is of any dramatic change being wreaked by computers 
seems set well into the next century. 

One only has to look at what some teachers are planning to do with their new-found 
tools to find further room for such sombre thoughts. Improved computer-aided 
learning programs sound very grand, but the idea of the next generation of kids 
learning their mu!tiplication tables, or the codes of another 1,000 organic chemicals is 
hardly inspiring. 

Perhaps we should not be planning to write programs to teach children but let 
children teach themselves through writing programs. It could vet be that the greatest 
benefit from computers will be the breaking down of the accepted ideas about correct 
solutions. One of the first things one learns when problem solving with a computer is 
that there is no one way to write a program. Some solutions are more elegant than 
others, more efficiently programmed, but one's aim is always the best possible solution 
— not the only one. 

Then there is the idea of debugging, a way of life rather than a technique. A little 
experience of programming will teach any child that teacher’s explanation of why 
certain chemicals react in a certain way, or why Dickens or Donne wrote what they did 
is only the teacher’s or the examiner’s best guess, not the intrinsically correct answer. 
Has, the child should ask, the teacher’s view been debugged? 

Unfortunately, the Department of Education and many teachers seem to think that 
the way to bring computers to schools is to form committees to draft new computer 
science curricula. Let us hope that there is a little more emphasis on letting people 
loose on the keyboards. With a little luck and some guidance, that should be enough. 


Cover photograph of the Vic-20 by Stephen 
Oliver, 
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IMPORTANT NOTICE 
TO ALL MICRO-COMPUTER PURCHASERS 


The BBC Micro-computer System 


In September 1981 the new BBC 
Microcomputer* goes into production. 
It will be available by mail-order from the 
end of October. We believe that this 
computer will far out-perform any other 


@ Full QWERTY keyboard with full cursor controls 
and 10 user programmable keys. Sealed contact 
switch construction tested to a minimum of 
3,000,000 operations. 


Built-in power supply. 
RAM expandable to 32K bytes. 
ROM expandable to 48K bytes. 


Second 8-bit processor option with up to a total 
of 96K RAM. 


16-bit processor expansion with up to 8 
Megabytes of RAM. 


Cassette and disk interface and filing system. 
Teletext and Prestel (Viewdata) interfaces. 
Networking facility (Econet. 

RS232 Interface. 

Centronics printer interface. 

Analogue to Digital Interface (Paddle or 
joystick). 

Built-in loudspeaker and sound generator. 
Voice synthesiser 

Elapsed time clock. 


A full range of peripherals including printers, disks, 
monitors will be available for business use. 


Regional advice centres for educationalists and user 
groups for hobbyists are being established. 


Nationwide servicing facilities. 


machine at a remotely comparable price. 
We have listed below some of the many 
features, and suggest that they are 
considered by anyone choosing a 
computer for home, school or business use. 


VDU modes as follows: 


Memory mapped, transparent access with eight 


formats: 
1. 640 x 256-2 colour graphics and » 

80 x 30 text (20K) 
2. 320 x 256-4 colour graphics and 

40 x 32 text (20K) 
3. 160 x 256-16 colour graphics and 

20 x 32 text (20K) 
4. 80 x 25-2 colour text (16K) 
5. 320 x 256-2 colour graphics and 

40 x 32 text (10K) 
6. 160 x 256-4 colour graphics and 

20 x 32 text (10K) 
7. 40 x 25-2 colour text (8K) 
8. 40 x 25 teletext compatible (1K) 


Operates in a microsoft-type basic extended to provide 
unrestricted variable names; multi-line statements, functions 
and procedures with local variables; powerful string 
handling; built-in mnemonic assembler and features for 
structured programming. 

Pascal in ROM available as a second language 

This computer system has been developed as part of the 
computer literacy project to be launched on BBC 1 in 
January 1982. The project also includes a 1O-part television 
series, a book, a 30-hour course in prograrnming in BASIC 
and a range of applications software. 

Secondary schools buying this computer may qualify for the 
5096 DOI grant. 


For more details of the BBC 
Microcomputer System just fill in the 
coupon below and send it to: 

BBC, Box No 7, London W3 6XJ 


Please send me more details of the 
i BBC Microcomputer System. 


Name 


“Designed and made 
under license from BBC 


i Address 
] - 
Postcode 


Enterprises Ltd by 


[305309 
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ACORN Acorn Computers Ltd of 
COMPUTER Cambridge. 


* Circle No. 102 


YC 


H 
i 
1 
y 
] 

al 


ftconomice is the ares of social 
science which deals with: 


" Production 
* Distribution 
- Consueotion 


It 1s sometimes called: 


Political Economy" 


fconomics may be ignored. until 
disturbances occur which affect 
jur prosperity. of our jobs. 


Blend business 
with pleasure 


* One Year's Guarantee 

* Programming Courses 

x Maintenance Contracts 

* Software Services 

* All Atari Prices include VAT 


* Part exchange welcome 


Benefit now 


Atari 400 with 16K RAM 


Atari 800 with 16K RAM. ne 
nciuding V ears exchange 
guarantee x 
Atari Accessories 

Light Pen... £45 
410 Cassette.. £50 
810 Disc Drive......... £345 
822 Disc Drive .... £265 
825 80 Column DOT MATRIX £595 
850 RS232 Interface... £135 
16K RAM Expansion... £65 


Atari Software 
28 Different C r raganos at Launch 
from... SISSE A a f. s 


High resolution graphics with up to 
320/192 Possible Points. 


* 


Querty keyboard touch type on Atari 
400 and four function keys. 


X 


Background colour, plotting colour, text 
colour, and border colour settable to any 
one of 16 colours with eight levels of 
illuminance. * 


Full screen editing and four-way cursor 


control. 
* 


40 character by 24 line display. 


* 


Four channel synthesiser which can be 
played individually or together and each 
has 1785 possible sounds playable at any 
one of eight volume settings for game 

r music chordas : 


x 


ay has upper and lower case 
and quad size text and 


CALIA m 
SUUTIGS U 


icon Chip 


ER m e p pR ee ee a 


v ^ "li w|H3 Cn om a) 


-= 


Both shops are open for full 
demonstrations. Software is in cassette 
form or ROM modules. Also plug-in 
cartridges with higher resolution 
graphics than APPLE. Cheaper than PET 
and is also expandable (very flexible 
system). 


The following printers are 
compatible with Atari 
The following printers available ex-stock. 


150 CPS DOT MATRIX 


PRINTER .. ...... EB45 
25 CPS WORD PROCESSING 


PUN Denice 
55 CPS NEC DAISEY 
WHEEL PHINTER.....,.. sr £1,695 
EPSOM Mx 80FI/ T... £399 
EPSOM Mx 100... —]À 5 
CENTRONICS 73712 ..................... £349 
OKI MICROLINE 80............................. £275 


All above prices plus VAT 


Software written by Silicon Chip will 
soon be available including Stock 
Control, Payroll, Mail Shot 


Payroll package now available 


302 High Street, Slough, Berkshire 

Tel (0753) 70639 

50 London Road { 

Kingston-upon-Thames, Surrey X 

Tel. 01-549 6657 Ce 
* Circle No. 103 
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NASCOM GRAPHICS 
VERY HIGH RESOLUTION FOR NASCOM 2 
380 x 220 individually addressable points 


FEATURES: 

@fully bit mapped from dynamic RAM 

esoftware controlled 

@software supplied for point-plot, line-draw, 
— block-shading and display control 

@mixed text and graphics 

@real time plotting 

@display size variable to suit memory available 


Price £55 + 15% VAT (post free) 


EPROM PROGRAMMER 
FEATURES: 
@ programs: 3-rail: 
and single rail: 


2708, 2716 
2758, 2508 
2716, 2516 
2732, 2532 
@EPROM type selected by plug-in modules — 3 
modules supplied with simple wiring diagrams for all 
EPROM types 
@driven from NASCOM 1 or 2 P10 
®@powered from NASCOM and transformer (supplied) 
esoftware supplied for READ/PROGRAM/VERIFY 
**CAN BE USED WITH OTHER MACHINES WITH 
2 PARALLEL PORTS 


Price £63 + 15% VAT (post free) 
Both products built and fully tested supplied with 
comprehensive documentation and full instruction for simple 
installation, Send SAE for free data sheets 
AVAILABLE NOW direct from: 


te) systems Itd. 


6 Laleham Ave., Mill Hill, London NW7 3HL 
Tel: 01-959 0106 


ZX81 


* Circle No. 104 


ATOM 


ACORN 
ATOM 


USERS: 


SUBSCRIBE TO 
THE ATOM 


Bi-monthly magazine written by the 
Atom experts, containing programs, 
hints, letters, competitions, surveys 
etc., PLUS discounts on software 
& cheap chips! Something for 
every Atom user. 


SEND SAE FOR FULL DETAILS TO: 


BUG-BYTE 
microcomputer software 
251 HENLEY ROAD 
COVENTRY CV2 1BX 


* Circle No. 105 


ZX80 


The monthly magazine INTERFACE contains a host of programs, hints, tips, contacts and local user 
club addresses for ZX81, Atom and ZX80. It's published in conjunction with the National ZX80 and 
ZX81 Users' Club and the Independent Acorn Atom Users' Group (105 Fairholme Avenue, Gidea 


Park, Romford, Essex). 


Please send me: 


[3 A sample copy of INTERFACE. | enclosed a large stamped (15 2p) self-addressed envelope. 


O A copy of "Getting Acquainted with your ZX81". Eighty programs and much more. | enclose 


£4.95. 


O A copy of "Mastering Machine Code on Your ZX80 or ZX81’’. | enclose £5.95. 


l havea [|)ZX80 LC) 2X81 


[] Acorn Atom 


To: Interface, 44-46 Earls Court Road, Department YC2, London W8 6EJ. 


| enclose a total of £ 
Name .... 


Address 
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ADDRESS FINDER 


t has been shown in your pages 

how characters can be Poked on 
to the screen of the ZX-80 by Poking 
a character code into the appropriate 
address. However, one criticism of 
the ZX-80 is that the display 
addresses do not remain in the same 
position in the RAM. The problem 
is often one of finding where these 
addresses are. 

The size of the display file is 
determined by the number of 
characters in the display, plus one 
for each end of linc, Hence a 
completely full screen contains 
(32x23) 22, or 758 addresses. The 
start of the display file can be 
tracked down in this manner: the 
first address is given by the result of 

PEEK(16396) + PEEK(16397) 
*256+ 1, 
and the last address of a full screen is 
di 
PEEK( 16396) + PEEK(16397) 
*256 + 759 

The following shows, rather 
crudely, the operation. Remember 
that the routine should be carried 
out cach time access to the display is 
required if the program contains 
variables which alter. Line 70 checks 
to make sure that the end-of-line 
addresses are not Poked, CS$(128)s 
are Poked at random on to a full 
display. 

18 FOR A=1 TO 23 
20 PR 3299 


38 NEXT R 

40 INPUT At 

SOG IF R$-"STOP" THEN STOP 

60 LET B=RND<(758> 

7a IF (B733)4#33=B THEN GOTO 
5a 

SG POKE PEEK(16396)+PEEK 
(16397 »*256*B. 128 

asm GOTO 48 


N W Wilder, 
Belper, 
Derbyshire. 


ZX-80 QUANDARY 


et me say how good the first 
L issue is — just right for the first- 
owner like me. Can you 
the question that 49,999 
f the ZX-80 and I want to 


tu 
" 
"i 
"i 

ni 


owners o 


KRDOW* 

Should we sell our ZX-80s for say 
£45 and with another £28 buy the 
new ZX-81? Or do we spend £23 on 
a new 8K ROM instead? The 


difference will be the ability to do 
animated graphics on a ZX-81 but 
not on a ZX-80 with 8K ROM. Does 
this really matter much? Will I, in 
any case, be able to create animated 
displays using Pause on my ZX-80 
with à new ROM as Robin Norman 
says in Learning Basic with your 
Sinclair ZX-80 in appendix 6? 

It has crossed my mind that when 
anyone shows us how to beat the 
dreaded ZX-80 flicker or I spend £5 


to find out, I will be happy with my 
old ZX-80 and its 16K RAM — at 
least until the printer is available. 

Maybe someone will develop an 
inexpensive hardware modification 
to beat the flicker and drive the 
printer. 1 have a horrible fear that 
these Sinclair add-ons will continue 
to appear for ever. I had enough 
trouble persuading my wife how 
essential the 16K was. 

Is the new ROM really drop-in? 
None of the chips on my machine 
looks as though it is about to drop- 
out. Looking forward to the second 
issue. 

Robert Redfern, 
Rechda le, 


Lancashire. 


E It is hard to help you since, 
although the ZX-81 is certainly 
more powerful, many people, 
including our reviewer, still 
prefer the ZX-80. My own view is 
that if you find the ZX-80 
interesting, it is time to start 
saving for a bigger and more 


expandable computer. 
Tim Hartnell 


GAMES SOFTWARE 


D on the new maga- 
zine, I like the format and read 
the majority of the articles. 

I found Tim Hartnell’s review of 
the ZX-81 particularly good. He 
stated that although he had supplied 
one or more of the games on the 
Sinclair cassettes, he reckons it is 
unbiased to say they are very good. 
Sorry, but in my opinion a truer 
description of the Sinclair cassettes 
would be that they are of an atro- 
ciously low standard. | have only 
seen the cassette 4 which I ordered 
from Sinclair, 

On the day it arrived, a friend of 
mine with a ZX-81 and I both agreed 
that the games had been poorly 
designed and the flicker on graphics 
was terrible. Admittedly the people 
who designed the games had had 
little experience on the ZX-81 at the 
time. Owners of ZX-81 will assume 
that cassettes sold by Sinclair are the 
best available. Unfortunately, I 
think this is untrue and may also 
give the impression that the ZX-81 is 
not that good. 

'The cassettes, or at least some of 
them, attempt to be suitable for the 
ZX-8l1 and updated ZX-80. This is 
not very practical and despite claims, 
the use of Pause is not a substitute 
for Slow mode. A friend in 
Liverpool bought cassette ] and his 
comments agreed with mine. 

GA Bobker, 
Bury, 
Lancashire. 


E Thank you for agreeing with 
my conclusions on the Sinclair 
ZX-81 — apart from my views on 


the software. You and your 
friend in Liverpool are entitled 
to find them of an **atrociously 
low standard". I do not think 
they are, or else I would have 
said so. You are right to point 
out that it was shortsighted not 
to have told the programming 
team that Slow was being 
developed, but the effect of that 
has been negligible. The use of 
Pause and Print At has ensured 
that the software is, in the main, 
compatible to both new-ROM 
and ZX-81 computers. Several 
programs, such as the very 
clever 1K machine code Life, 
were written for Fast and do not 
work in Slow. If you have a new- 
ROM machine now and you 
eventually buy a ZX-81 or the 
Compshop “Slow equivalent’, 
you can easily remove the 
Pauses and put in smoother 
loops if you like. Do not, 
however, let the use of Pause 
blind you to the immense 
amount of time and care that 
went into developing thc tracks 
Sinclair is selling. 

Tim Hartnell 


SUBSCRIPTIONS 


| recently ordered and bought a 
copy of the first issue of Your 
Computer. I was really astounded by 
the contents and if future copies are 
similar, you are assured of success. 
However, I have a major criticism 
to make. Don’t you think your 
magazine is good? Why are we not 
told when it is to be published and 
why is there no subscription form 
for a year’s issues? I would be more 
than willing to subscribe. 
R T Williams, 
Winsford, 
Cheshire, 
B The next issue will be 
published on September 27 and 
from then on, at the beginning of 
the last week of each month. 
There is a subscription form in 
this issuc. 


WHICH REVIEW? 


have decided to write to you 
after reading the first issue of 
Your Computer because — like many 
others, I bet — I am now completely 
confused over the Sinclair computer. 
I will start from the beginning: 12 
months ago I first encountered the 
ZX-80. Since I have an interest in 
astronomy and an even bigger 
interest in playing space-war-type 
games, I decided to look more closely 
at the new computer. Due to other 
financial commitments and an 
opinion that a new and better 
machine would be introduced to 
replace the ZX-80, I decided to wait 


YOUR LETTERS — 


for a little longer — about six months. 

My interest in computers vanished 
as the summer approached and I 
thought nothing more about a new 
computer until March of this year 
when the new ZX-81 was advertised 
as the best thing since sliced bread. 

I decided to learn more about the 
computer, I must say I have never 
seen or played a game on a home 
computer, I have only played arcade 
games such as Space Invaders. As a 
complete beginner, games would be 
an important feature of a computer, 
so I was hoping in the reviews for an 
accurate report of the ZX.8l's 
abilities, 

I am sure there are many other 
newcomers to computing who, when 
they read of a game where you have 
to explore a dungeon, would like to 
know just what is going on. The 
potentia] Sinclair buyer wants to 
know if the ZX-81 can also compete 
with games like those. 

As far as reviews are concerned, 
this is where it became really 
confusing: one magazine says the 
ZX-81 is fantastic, another says it is 
not such a good bargain. After 
looking at five reviews of the ZX-81, 
I wonder if somebody could just say 
what the machine will do — with 
regards to games and graphics. 

For instance, could you develop a 
chess program to play on the TV 
screen using the graphics? I think of 
all magazines I have read, Your 
Computer was the best for the 
beginner. 

Keith Penfold, 
Sanderstead, 
Surrey. 


E The point of a computer is 
that within the limits set by the 
design, you can make them do 
whatever you want. You can 
certainly play games on the 
ZX-81 but it is not capable of 
playing Space Invaders at any- 
thing like the level you will find 
in an arcade. Chess, however, is 
possible, and in the next issue we 
hope to publish just such a 
program. 


LOADING MYSTERY 


read with interest the first 
/ issue of Your Computer, especially 
the review of the ZX-81 as I have 
recently acquired one. Tim 
Hartnell's comments on the unsatis- 
factory Saving and Loading 
mystified me, however, as my ZX-81 
is extremely good at doing both. I 
have noticed, however, if electrical 
appliances — of the kind that cause 
interference on radios, etc., are being 
used in the vicinity, then this scems 
to have a detrimental effect on Load. 
Marr m Davis, 

Lo. borough, 

Leicestershire. i 
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Chess machines 
do battle 


THE SECOND official world 
championship for chess-playing 
microcomputers will be held this 
September in Travemiinde and 
Hamburg in West Germany. The 
tournament is held under the 
auspices of the International 
Computer Chess Association and the 
World Chess Federation. Visiting 
grandmasters will comment on 
interesting games for the public. 

The tournament is open to chess 
programs which are executed by a 
readily-available, one-chip micro- 
processor. All computer hardware 
must be present in the tournament 
hall. There will be two groups: the 
first is open to any qualified 
contestant and will play a seven- 
round, Swiss-style tournament. 

The second group will be 
restricted to computer units which 
are commercially available as **chess- 
playing computers" at the time of 
the tournament. The winner of each 
group will compete in a four-game 
play-off on September 28 and 29 in 
Hamburg. The winner of the play- 
off will then become the World 
Microcomputer Chess Champion. 

The competition is limited to 20 
competitors and entries are to be 
submitted to the organising com- 
mittee by August 30, 1981. For 
further information contact Gerhard 
Piel, Trenknerweg 41, D-2000 


Hamburg 52. 


NEWS 


Vic rumours quashed 


THE NEW Commodore Video Inter- 
face Computer, better known as the 
Vic-20, was launched at the Second 
International Pet Show in the normal 
microcomputer-industry atmosphere 
of rampant speculation. The rumour 
that few Vics were available was, 
however, soon dispelled by 
Commodore which is manufacturing 
the machines for the European 
Market at a new plant in West 
Germany, 

The Vic stand at the show was 
always crowded, and the games on 
display were of a very high quality. 
The inevitable Space Invaders, 
together with Galaxians and several 
other games were almost of the same 
quality as the arcade machines into 
which money is poured daily. The 
big difference is that a Space 
Invaders machine will play only one 
game and set you back £1,000; the 
Vic is programmable and costs a 
mere £180. 

On show, but not demonstrated, 
was the Vic printer, which is an 
80-column Seikosha — a standard 
low-cost printer. It is priced at 
around £200 and can print 30 
characters a second. Most people 
will, however, use the Vic primarily 
as the games machine it is. These 
people will not be so interested in a 
printer — what they will eventually 
require, though, is a floppy-disc 
unit. The Vic floppy-disc unit is an 
enigma. There are suggestions that 
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Commodore will go for the 3'in. 
Sony microfloppy drives. Alterna- 
tively, Vic users might have to spend 
several £100 for the standard 
Commodore Pet drives. 

John Baxter, U.K. marketing 
manager for the Vic, quashed both 
these stories when he told Your 
Computer about the Vic discs: “In 
effect the upit will amount to half a 
3040 (the Pet floppy disc unit) and 
will retail for less than £300". He 
went on to say that he “had heard 
nothing about the 3%in. micro- 
floppy". 

Although the Vic has been on sale 
in Japan since the new year, it is not 
available in the U.K. until late 
summer. The reasons for this have 
much to do with the widely differing 
television standards. The European 
standard is very different to the rest 
of the world so the West German 
plant will manufacture one type, 
while the Japanese plant will serve 
the Far Eastern and U.S. markets. 
The U.K. version is further com- 
plicated because our television 
standard uses a different sound 
channel. 

In effect, this means each Vic, 
before it can be shipped to its final 
destination, must be carefully tuned. 
Because, in the case of the Vic, the 
colour and sound are so important, 
this job is tirne-consuming — hence 
the delay. 

The Commodore organisation is 


In 1980, the annual award for 
videogame excellence was won 
by Atari for the game Asteroids. 
It was also voted by U.S. 
amusement operators as the 
highest-earning videogame in 
1980. Now Atari has launched a 
new version, Asteroids Deluxe. 
As with the original, the game 
can be played by one or two 
people at once. It has been 
designed to be challenging to the 
more skilful videogame player, 
while still being of interest to the 
novice. The display uses the Atari 
QuadraScan to display video 
graphics floating above a full- 
colour, three-dimensional 
playfield — a new feature that 
enhances the illusion of deep 
space. There is a new shield 
control: as the score increases, 
killer satellites veer on to the 
playfield. When hit they split into 
three smaller targets, which again 
split into two smaller craft. If the 
killer satellites are not enough — 
and they will hound your craft 
until they are all destroyed — 
players will also have to contend 
with smart saucers. The deluxe 
version of this game is bound to 
be popular, though it will take a 
long time before the world-record 
asteroids score of 15,449, 950 
points will be achieved on the 
new machine. 


John Baxter, Vic's U.K. manager. 


expecting to sell 100,000 machines 
in a year in the U.K. alone, plus the 
same number in West Germany and 
slightly fewer in other European 
countries. This should make them 
the number-one computer company 
in the world — at least in terms of 
production volume. 


Good prospects 
for gold-rush 


VIC OWNERS will have the chance to 
go prospecting with the new pro- 
gram from Mr Micro Ltd, a simula- 
tion of the 1849 Californian gold- 
rush — but at the end of the trail 
computer users will find real gold. 

The program is a mixed-bag of 
puzzles, games and challenges. The 
first prospector to “‘crack the gold- 
rush secrets" will win a bag of 
genuine 22 carat gold. Even if you 
do not manage to find the gold, the 
colour, graphics and sound simula- 
tion should prove to be.great fun. 

To give the first prospectors an 
equal chance, all orders received by 
Mr Micro before August 26 will be 
despatched together. The program 
costs £16 from Mr Micro, Freepost 
Swinton, Manchester M27 1BX. 
The authors reckon that the solution 
is easily achievable, though it will 
take months or years before it is 
solved. 


Adventure on 
the ZX-80 


ARTIC COMPUTING of Hull are 
marketing a ZX-80 Adventure 
program. Priced at a reasonable £7, 
the program is written entirely in 
machine code. It is nearly 10K in 
size, which means the RAM Pack is 
essential. Richard Turner of Artic 
says: “It is fast and easy to play”. 

The game is already available for 
the ZX-80, and will soon be ready 
for the ZX-81. It is intended that this 
should be the first in a series of 
Adventure-style programs for the 
ZX-80/81. 

Artic also sells listings of the 
ZX-80 ROM. Artic Computing is to 
be found at 396 James Reckitt 
Avenue, Hull, HU8 0JA. 


NEWS 


Atom’s BBC 
conversion 


THE ROM TO convert the Acorn 
Atom to the new BBC Basic was due 
to be released in August but now 
unfortunately will be delayed. The 
new date for the release has been set 
to coincide roughly with the launch 
of the BBC computer. This will be 
some time in late September. 

If you cannot wait that long, there 
will be an EPROM board available 
at an earlier date. While fulfilling a 
stop-gap role, the EPROM version of 
the BBC Basic will be too expensive 
for most computer users. Chris 
Curry, director of Acorn, explains: 
“The EPROM chips themselves are 
the dominant cost’. When available, 
the EPROM version of BBC Basic 
will retail at around £50. 

Those who own Atoms and want to 
upgrade to BBC Basic without 
having to pay the high premium for 
16K of EPROM and do not mind 
waiting a while, will find the ROM 
version more acceptable. Inside the 
Atom case, the ROM version will 
require a small board whose purpose 
is to address the 16K of ROM 
required: this will be performed by 
TTL circuitry — the power drain 
will not affect the operation of the 
Atom. 


High-street micros 


WH SMITHS, the high-street news- 
agent chain, may shortly be selling 
microcomputers at its branches 
nationwide. Sinclair Research, 
manufacturer of the ZX-80 and 
ZX-81 microcomputers, and WH 
Smith are discussing a deal which 
could mean that micros will be sold 
over the counter in high streets the 
length and breadth of the country. A 
spokesman from Smiths told Your 
Computer: “We are looking at the 
possibility of selling the Sinclair in 
some of our shops". 

Sinclair could not add any more 
information, except to confirm that 
talks arc in progress. According to 
some sources, however, a pilot 
marketing scheme is to be launched 
in certain selected Smiths branches, 
probably only six. 

The move of microcomputers 
away from specialist retailers into 
high-street multiple-outlet chains is 
likely to be a significant feature of 
the popularisation of microcom- 
puting. Chris Curry of Acorn, manu- 
facturer of Atom and soon to build 
the BBC micro, told Your Computer 
that Acorn, too, are involved in 
similar discussions with the high- 
street shopping chains. 

The new Commodore Vic-20 


LI 


Tangerine's Tiger will 
include Tantel unit 


TANGERINE, the British micro- 
computer manufacturers based in 
Ely, Cambridgeshire, must rate as 
one of the busiest companies in the 
country. The basic products of the 
company — the Microtan computer 
and Tantel, a Prestel adaptor — have 
been updated so that they will now 
interface with one another. 

The Tantel unit can be interfaced 
with either the Microtan or another 
microcomputer, In conjunction, the 
two units form a colour-graphics 
terminal, The projected Tangerine 
Tiger microcomputer will include a 
modified Tantel unit. This, together 
with the possible use of BBC Basic, 
will make the Tangerine Tiger a 
very interesting machine. 

If Tangerine decides to use the 
BBC implementation of Basic, it will 
probably be the first indication that 
this particular version of the world’s 
most-used programming language, 
will be the standard version used in 
this country, 

In a move to attract sales in the 
educational market, Tangerine is to 
offer any bona fide educational 
establishment a free Microtan com- 
puter with every Tantel unit bought. 
So far, there has been little response 
— mainly because the offer is not 
widely advertised. The move is an 
attempt to establish itself in the 
educational sector. 

Tangerine Computers has 
appointed a customer-support 


officer to answer all your enquiries 
about Microtan and the Micron 
Computers. Paul Kaufman is the 
man to contact, and the number to 
ring is 0353-3633 or 0353-5489, He 
will be pleased to answer technical 
enquiries, and help people who have 
problems with their Tangerines. 


In a statement to Your Computer, 
Paul Kaufman said: "Lately, the 
demand for Tangerine products had 
been so great that the company had 
not been able to meet the demand". 
This problem was mainly due to the 
factory being geared to meet the 
incredible demand for the Tantel. 
This back-log of orders should now 
be cleared reasonably quickly 
because of the re-starting of the 
Micron production line. 


Tangerine is a company with a 
policy of providing the customer 
with a comprehensive selection of 
peripherals and add-ons. In keeping 
with this policy a new high- 
resolution graphics card has been 
added to the range. 


The high-resolution graphics card 
can be used in a number of ways. 
One card on its own will provide a 
256-by-256 black-and-white graphics 
display. Three cards in tandem can 
provide the user with a 256-by-256 
black-and-white graphics display. 
Three cards in tandem can provide 
the user with a 256-by-256 colour 
display. 


microcomputer and the Sharp MZ- 
80K are two more machines likely to 
appear in the wider marketplace, in 
the near future, The chairman of the 
Computer Retailers’ Association, 
Ian Dunkley of Datron Micro 
Centre, Sheffield, recognises the 
trend as inevitable; “In the long 
term, the increase in the width of the 
uscr base can only do the industry 
good". The computer retailers will 
have to provide support and the 
more sophisticated machines and 
applications will find this essential. 


Tiny Talker, 
tiny price 


THE TINY TALKER is a Texas 
Instruments microcomputer-con- 
trolled, speech-generation and pro- 
duction unit. Most people might 
consider this kind of peripheral to be 
outside their price range, but the 
Tiny Talker costs a mere £39.50. 

The unit can be programmed #y 
the supplier, BA Electronics, to 
customers’ requirements through 
the selection of eight phases from a 
1,000-word vocabulary. The unit is 
supplied with a printed-circuit board 
which contains a speech-synthesis 
circuit, a TMS 2516 microprocessor 
and a phrase-selection switch. For 
full operation, all that is required is a 
power supply and a loudspeaker — it 
works without a micro. 

BA Electronics Limited can be 
contacted at Millbrook Road, Yate, 
Bristol, BS17 5NX. Telephone 0454 
315824. 


Slow-mode 
simulation 


COMPSHOP, the microcomputer 
dealer, is working on a slow 
simulator for the ZX-80. It will 
emulate the slow mode of the ZX-81 
on converted ZX-80s. The slow 
graphics mode enables animated 
displays on the ZX-81, but at the 
moment, it is not available even on 
upgraded ZX-80s. 

The slow mode means that the 
processor works at about one-quarter 
the normal speed: the other three- 
quarters of the time is spent 
refreshing the video output. In this 
mode, the animated graphics pre- 
viously unavailable on the ZX-80 are 
now possible. The ZX-80 upgrade 
consists of a drop-in ROM which 
gives the machine all the facilities of 


the ZX-81 without the slow 
graphics. 
The slow simulator for the 


upgraded ZX-81 has been designed 
by Bill Clark, manager of Compshop 
U.S.A. It consists of six TTL chips 
on a small printed-circuit board, 
which fits snugly inside the ZX-80 
case, 

Meanwhile, JMJ Interfaces has 
developed a PI/O device for the 
ZX-80 and the ZX-81. Fitting into 
the rear expansion socket means that 
the device can be used only in 
conjunction with IK of user 
memory. This situation will change 
soon when JMJ launches the pro- 
jected ZX-80/81 backplane — a set of 
plugs which enable devices to be 
connected to each other and the 
computer. JMJ Interfaces can be 
contacted at Old School House, 
Retterdon Turnpike,” Battlebridge, 
Wickford, Essex. 


These three boards form an interface system for the UK101 and 


Superboard microcomputers. 


The system plugs directly into the 


computer expansion socket to provide a wide range of facilities. Among 
the facilities offered: user ports of differing types, a sound generator and 
A/D and D/A devices. The system has a 50-page booklet describing 
potential applications. A cassette containing 27 supporting programs is 
also available. Prices are: Decoding Module £27.50, Analogue board 
£47.50, Display board £9.50 and program tape £3.50. Contact 
Technomatic 01-452 1500. 
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ComServe 


_.omputer shop 
“HOBBYIST” GENIE 


— VIDEO GENIE with 16K RAM. @3 manuals. € Leads 
LAN @ demonstration tape € cover e head cleaner 
= e demagnetiser @ 2 joysticks @ sound kit 
with speaker installed 6 demonstration 

games tape for sound and joysticks 

and graphics. 1 year guarantee. 


£36900 


inc VAT 
and carriage 


ACULAB SYSTEM 


VIDEO GENIE with 32K RAM @ 5 manuals 6 leads 
e demonstration tape @ cover @ cleaning tape 

e Aculab drive 6 power supply @ 11 cartridges 

@ extended basic with disk like commands 

@ compress, merge and renumber @ 12" monitor 

6 expansion lead. 


f 6669 © us arid 
DISK SYSTEM 


GENIE with expansion box, 48K RAM € 5 manuals 6 twin 
40 track drives 6 35 track compatible 6 cover 

@ cleaning tape @ cleaning disk @ 10 diskettes 

€ Newdos 80 operating system @ 12" monitor. 


£1190007/7 
e and carriage 
CENTRONICS EPSON GP 80 
rara | mem omserve 
£230 


£399 £430. 
inc VAT, cable & inc. VAT & carriage. inc. VAT & carriage 98 TAVISTOCK STREET, 
carriage. Quality printer with Hobby printer with BEDFORD, BEDFORDSH IRE 


Proportional graphics Hi-Res graphics TELEPHON E (0234) 21 6749 


spaced printer. 


* Circle No. 106 
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COMPUTER CLUB 


Computer Club is here to encourage you to start your own local 
computer club or, if one already exists, to join it and become 
involved. Each month we will devote the page to new ideas from 
local clubs. We would like to hear of anything which has made a 
club a success, or of any projects or programs you are 


developing. 


Fast-expanding Richmond group 


RICHMOND, a trim west-London suburb, is 
not like its neighbouring suburbs. Some of the 
area's residents met and formed a computer 
club. The club at Richmond is a little smaller 
than most, but other than in that respect, it is a 
typical example of a local computer group. 

The club began when Robert Forster, a self- 
confessed microcomputer maniac, suggested 
to a few fellow enthusiasts that they should 
meet informally. To his own as much as 
everybody else's surprise, around 12 people 
attended. That may not sound like very many, 
but this was in June 1979 — as far as personal 
computing is concerned, the depths of history. 

Home computing, and the microcomputer 
scene generally has changed dramatically since 
then, although the products have not much. 
True, the Sinclair ZX-80 and ZX-81 had not 
yet arrived, nor had the Vic or the Atom but 
the old guard of Apples, Pets and TRS-80s 
were all there. The popular machine of the day 
was the Sinclair MK14, with the 7768 begin- 
ning to wane. Both these machines are obsolete 
now, and have almost disappeared. They 
required a great deal of skill to build — in 
those days computer users had to understand 
hardware, today they just buy it. 

The first meeting of the Richmond 
Computer Club was held at Richmond Com- 
munity Centre. Everybody had to pay 20p, 
which covered the cost of hiring the hall, 
which was an ideal place for such meetings. 
Even though machines were a little thin on the 
ground, space was needed. As Robert Forster 
rightly points out: “Around here, more than 
nine or 10 people plus machines could not 
meet in a house". The Club expect that sooner 
or later they will have to use a bigger room, 
which luckily they do have at the Community 
Centre. In fact, in the two years that the club 
has been in existence, they have only had to 
raise the monthly subscription fee to 25p, and 
you only pay that when you attend. 

These days, the club is far bigger both in 
size and in stature; suddenly everyone wants 
— or needs — to know about microcomputers. 
At a normal club meeting, there are about 
20 to 30 interested parties present. The 
members of the club represent a cross- 
section of society, at the last meeting there 
were about 28 people, about twice as many 
adults as younger people. 

The club extends a special welcome to those 


with them to meetings. The members are 
usually treated to a demonstration of one kind 
or another and because of the small size of the 
club and the informal nature of the meetings, 
everyone should be able to obtain some hands- 
on experience during the evening. 


At a club meeting, two or three machines at 
least are present. The club members tend to be 
Pet owners, in fact, between them club 


This month’s Computer Club 
features the Richmond club — 
a typical micro group. Bill 
Bennett was despatched to the 
outskirts of London to visit it 
and he reports back. 


members own about nine Pets, two Nascom 
Systems, two 7768s, at least one ZX-80, a 
Sharp MZ-80K, and an Apple. Of course, 
some club members do not have machines of 
their own; these members are either still 
students or are at present looking for a suitable 
machine, mainly by going to clubs such as this 
one to see what other people use. 

The activities of the club revolve around the 
monthly meetings, where not only do 
members have a chance to get to grips with 
various micros, but the less experienced 
members can seek advice from the pool of 
knowledge that exists. At least one club 
member is a professional microcomputer 
programmer and another has worked on Pet 
upgrades. 

The club is affiliated to the London 
Association of Computer Clubs, along with six 
other local clubs plus Imperial College, The 
Post Office and the Metropolitan Police 
microcomputing clubs. This entitles members 


to attend the meetings of any other of the clubs 
in the London «rea. Recently, club members 
manned a stand a: the North London Hobby 
Computer Fair «5:5 as part of the Association 
of London Computer Clubs had a stand at the 
Pet Show. 

Plans for the future include helping people 
who are following the BBC microcomputer 
series and some Prestel Pages. There will be 
some talks and the more experienced members 
will be willing to help those newcomers who 
are following the BBC series. 

One of the advantages of being in a club like 
the Richmond one is that discounts can be 
offered to the members. In the case of the club 
in question, they are luckier still — three local 
microcomputer companies support the club to 
one degree or another. Discounts are given to 
the club members by Microfacilities, the 
Twickenham Computer Centre and SBD soft- 
ware. 

The Richmond Computer Club meets the 
second monday of each month at the 
Richmond Community. Centre, Sheen Road, 
Richmond. For further details telephone 
Robert Forster on 892 1873 after 7 pm. 


Orpington people 

THE ORPINGTON ZX-80/81 Computer Club 
meets each friday — at present in members’ 
homes and although the membership at the 
moment is small, it is most enthusiastic and 
knowledgeable. 

More members would be welcome, particu- 
larly those new to computing who can learn 
and see just what this little machine is capable 
of. Those interested should telephone in 
the first instance for details of the time and 
location of the next meeting: R A Pyatt, 23 
Arundel Drive, Orpington, Kent BR6 9JF. 
(66) 20281. Pg 


Richmond Computer Club is part of the ALCC who manned this stand at the 1981 Pet Show. 
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REVIEW 
COMMODORE VIC“20, 


The Vic offers features such as 
high-resolution graphics and yet 
costs between half and one- 
third of the price of machines 
boasting the same facilities. 
Nick Hampshire assesses this, 
the latest addition to the 
Commodore stable. 


VIC IS THE first true consumer computer to 
be produced by Commodore, the company 
which makes the very popular Pet computer. A 
consumer computer is a machine which is 
marketed at a price between cartridge- 
programmable TV games and low-cost 
computers like Pet and Apple. 

It can be used as a TV games machine 
games cartridges are available — or as a com- 
puter running commercial programs or 
programs the user has written himself. As a 
computer, the Vic is comparable with 
machines like the Texas Instruments TI-99, 
TRS-80 Colour computer, and the Atari 400 
which all cost two or three times its price. 

The Vic is, in fact, derived directly from the 
Pet and uses the same versions of Basic. The 
machine allows almost anyone to become 
involved in computing quickly, easily and with 
little expense. The designers of the Vic have 
built in sufficient expansion features which 
allow the machine to grow with the user as his 
knowledge and requirements expand. 

It will appeal to people of all levels of 
computing expertise from the computer 
professional to the TV games enthusiast who 
has a desire to learn computing and write his 
own games. 

The Vic, which stands for Visual Interface 
Computer, is designed to use an ordinary 
domestic colour TV set as a display. A black- 
and-white set can be used, but the colour 
display capabilities of the machine are 
obviously forfeit. The basic system consists 
therefore of the Vic, a colour TV and the Vic 
power pack. 

The entire computer is housed in a keyboard 
unit featuring a full-size typewriter-type 
keyboard mounted in a cream-coloured plastic 
case. The keyboard is almost identical to that 
used in the larger Pet machines, but instead of 
the separate numeric keypad it has a set of four 
user-definable function keys. 

As with the Pet, the keys are legended with 
both alpha-numerics and the graphics character 
set. In fact, there are two graphics symbols on 
each key which are displayed by pressing the 
key plus one of the two shift keys. Which of the 
two shift keys is pressed determines which 
graphics character is displayed. 

The Vic has a memory-mapped video display 
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which means that the programmer has total 
control over positioning characters on the 
screen without the need to erase and re-write. 
The screen is stored as a block of 506 bytes of 
memory, with a parallel 506 bytes used to store 
the colour code for each character. 

The entire video display is controlled by a 
single, very-sophisticated integrated circuit 
called the 6560 Visual Interface Chip after 
which the Vic is named. The 6560 is entirely 
under the control of the programmer which 
gives him great flexibility in the formatting and 
choice of displays. 

The Vic has three display modes; text, multi- 
colour and high-resolution. In text mode, the 
display shows 23 lines of 22 characters, a total 
of 506 characters. The 22 character line may be 
rather small for some applications, but when 
writing programs this is overcome by using 
four lines of the screen to contain each program 
line. This gives an effective line length of 88 
characters. 

In text mode, each character can be in any one 
of eight colours, in addition there are 16 
different screen background colours and eight 
border colours a total of 255 different colour 
combinations. In the multi-colour mode, the 
screen has a resolution for plotting of 88 by 160 
— half the high-resolution figure. 

Each character space in multi-colour mode 
consists of a matrix of eight-by-four plottable 
points, and each point within that character 
space can be in any one of four colours 
designated by the programmer. 

In the high-resolution mode, the screen has a 
resolution of 176 by 160 plot points. Each 
character space consists of an eight-by-eight 


matrix of points, any of which can be in one of 
two colours designated. The high-resolution 
mode can also be used to create a user-defined 
character set such as specialised mathematical 
symbols for use with a text, multi-colour or 
high-resolution display. 

The Vic is supplied with 5K of RAM 
memory of which 3.6K is available to the user 
for Basic programs, the other 1.4K is used to 
store system variables, cassette buffer and the 
screen memory. RAM memory can be 
expanded by using plug-in cartridges which 
allow the user memory area to be expanded up 


yS 


to 32K. This can be either all RAM or a 
mixture of RAM and ROM. 

The basic memory expander cartridge has 
3K of RAM which boosts the user memory area 
to 6.6K, plus two empty ROM sockets used to 
store up to 16K of programs in ROM. Further 
expansion of RAM memory can be achieved 
with the 8K or 16K expansion cartridges 
and/or the master control panel which allows 
more than one cartridge to be plugged into the 
expansion port. 

Programs can be stored on tape using a Pet- 
type cassette deck attached to the cassette port 
on the Vic. Unlike the Pet, the Vic can be 
attached to only one cassette deck, so file 
updating must be done in memory. Programs 
are stored on the Vic using the same format as 
programs stored on the Pet — this means 
software is transferable. 

A very low-cost, single-disc drive and dot- 
matrix printer are being produced for the Vic, 
much less expensive and simpler than the 
devices currently available for the Pet. The Vic 
disc drive will be compatible with the Pet disc 
drives so programs and data on disc will be also 
interchangeable. 

These devices will use the IEEE 488 inter- 
face on the Vic. This is not a true implementa- 
tion since it uses serial data transmission. A 
true IEEE 488 interface is available as a plug-in 
cartridge on the expansion port. With this, one 
can connect the Vic to the Pet peripherals, Pet- 
based networks like MuPet, and any of the 
countless different instruments using this 
interface. 

The Vic also supports a RS232 interface 
which is designed for use with a MODEM to 
allow Vics to communicate via a telephone line. 
This feature will eventually, when given Post 
Office approval, allow the creation of a whole 
range of communications services between Vic 
users: electronic mail and messages, informa- 


tion and database access among others. 

The Vic can be used as a controller for any 
type of equipment from model train sets 
through laboratory experiments to industrial 
processes. It can be achieved using the 
programmable user port which gives the user 
an eight-line I/O with two handshake lines 
which are each individually-programmable as 
input or output. 

The user port lines are from one of the two 
6522 I/O chips which are versatile integrated 
circuits that place many useful features at the 
programmer's disposal. 

The 6561 visual interface chip not only 
controls the video-display generation but also 
provides the user with several useful I/O 
functions. For example, a light pen can be 
connected to the Vic, a suitable device is being 
produced by Commodore and this will allow 
interactive graphics programs to be run. 

The second function is the provision for 
connection of rotary paddles and joysticks 
which make the Vic a true consumer computer. 

The last of the additional features of the 6561 
is its programmable sound generator again of 
primary interest to games players. The sound 
generator is output to the speaker of the TV 
being used as the display and consists of three 
independently-programmable tone generators, 
each with a three-octave range plus a variable- 
frequency source of noise. By using all four 
generators together, very complex sound effects 
or multi-part music can be created. 

The operating system and Basic occupy 16K 
of ROM in the Vic: the operating system 
occupies 8K and Basic occupies the other 8K. 
The Basic used is identical to that used in the 
3000 series Pet with slight modification to 
allow for a changed operating system. 

Since the Vic system architecture is very 
different to that of the Pet, the operating system 


also differs although to the user, it appears 
(continued on next page) 
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identical. This means that any Pet program 
which can be made to conform to the narrower- 
width screen and which is written entirely in 
Basic with no Peek, Poke or machine-code 
subroutine calls will run on the Vic. 

Any Pet program using machine-code and 
system subroutine calls or system variables 
must be re-written to change these to the new 
locations used by the Vic. 

The Basic used by the Vic is both fast and 
powerful — in fact, the Vic runs at twice the 
speed of the Pet, since it uses a high-speed 
version of the 6502 microprocessor. It is a nine- 
digit full floating-point Basic capable of 
handling numbers in the range E-38 to E37. All 
trigonometric and log functions are provided 
and all are calculated to nine-digit accuracy. 

Full string-handling and manipulation 
capabilities are provided and the only limita- 
tion is a maximum 88-character input. 
Machine-code subroutines can be run within a 
Basic program and all memory locations are 
accessible and alterable by Basic. 

To aid programmers, Commodore has 
produced two special cartridges for plugging 
into the memory expansion port — the Vic 
Programming Cartridge and the Super 
Expander Cartridge. The Vic Programming 
Cartridge contains a ROM plus an extra 3K of 
RAM, The ROM contains a machine-code 
monitor, allows toolkit commands and func- 
tion-key programming. 

The Super Expander Cartridge adds a set of 
commands to Basic covering high-resolution 
graphics, and music, plus an extra 3K of RAM. 
For Vic users who are not familiar with 
programming, Commodore has developed a 
range of self-teaching books with associated 
plug-in cartridges. 

For everyday use, there is the Vic 
programming guide. This manual covers all the 


CONCLUSIONS 


Wi The Vic is a well-designed and well- 
produced consumer computer at a 
price which makes it one of the best 
buys currently available. 


W My only doubt about the Vic is 
whether the designers have correctly 
gauged consumers’ requirements for 
a low-cost consumer computer and if 
so, is the timing correct for its launch 
on to the market. My own opinion is 
that they have a product which is 
almost correct and that the timing for 
its launch is probably about right; it all 


depends on Commodore's marketing 
as to whether the Vic is a success or 
not. 


W For anyone considering buying a 
computer, whether to help them learn 
about computing or to play computer 
games, the Vic must be one of their 
first choices of machine. 


lll Reliability seems to be good thanks to 
the relatively small number of 
components used in the machine. In 
five months of reasonably heavy use 
of the Vic, | have not had any 
problems. 
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basic commands plus an outline on how to use 
the various I/O ports and peripherals. In 
addition, Commodore has commissioned a 
range of books from various authors covering 
the more advanced concepts of Vic 
programming and applications. 

The Vic is a well thought-out and developed 
product, and enters the U.K. market well tested 
by one of the toughest consumer societies in the 
world, Japan. Commodore has marketed the 
Vic in Japan for the last 10 months. The theory 
behind that decision is that if you can sell a 
consumer electronics product to the Japanese 
successfully, it must be good. 

The Vic has been very successful in Japan 
selling more than 10,000 machines a month and 
still increasing. In the light of this, 
Commodore's aim of selling a similar volume of 
machines in the U.K. seems not unreasonable. 


@ Market support for the Vic is bound to 
be very extensive given its close 
relationship to the Pet. This should 
cover all areas including. software, 
add-on hardware, servicing, books 
and documentation. 

W Availability: the Vic is being initially 
marketed through about 100 outlets in 
the existing Pet dealer network. Later 
this year it will be marketed through 
high-street stores. 


WM Though not the least expensive, the 
Vic compares very favourably to other 
products on a feature-by-feature 
basis. What is standard on the Vic is 
very often an optional extra on other 
lower-cost machines. It is interesting 
to note that Clive Sinclair when 
launching the ZX-81 said that the only 
competition that existed for his 
machine was the Vic. 

E By using the plug-in modules on the 
memory expansion port, the Vic can 
be expanded to a full-sized system. By 
adding Pet peripherals to the Vic the 
Vic can be used as a stepping stone to 
aquisition of a full Pet system. 
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It also indicates that the Vic fulfils at least what 
the Japanese consumer demands of a computer. 
It also means that the Vic arrives in the U.K. 
market well-tried and free from any funda- 
mental design faults. 
The Vic is intended to bridge the gap 
between the low-cost hobby market and the 
home or small-business computer market. As 
such it should appeal to a wide range of 
potential users, including: 
l8 The hobbyist who previously could not afford 
a computer. 

Wi The first-time computer user who wishes to 
learn about computing. 

Wi In education, where the low-cost and Pet- 
compatibility will appeal. 

Wi In industry, laboratories, and process-control 
which require cheap off-the-shelf computers. 

li Asa telecommunications terminal. 

Because most of the very extensive range of 
software and add-on peripherals available for 
the Pet will be usable with little or no 
modifications, the Vic will find applications in 
all the many areas where the Pet is currently 
used. This ready-made and large market for 
support products will give the Vic a consider- 
able lead over any of its competitors. 

Documentation is an area where Commodore 
has in the past had a poor reputation. With the 
Vic it looks as if Commodore is trying to 
remedy the situation. There are three levels of 
documentation: basic system documentation; 
selfteaching courses in programming; and 
advanced application and programming 
guides. 

Only the first of these documentation levels 
has so far been produced the other two levels 
are still in preparation. The documentation 
covers progamming the Vic in Basic with full 
explantion of commands and syntax — a whole 
page is devoted to each command. 

Besides the Basic commands, the manual 
covers file handling I/O commands, pro- 
gramming the RS232 port, and all are illu- 
strated with example programs. From the 
advanced specifications for the other two levels 
of documentation which I have seen I would say 
that they should be reasonably good. 


THE Video Genie EG3000 Series 


WITH *16K user RAM plus extended 12K Microsoft BASIC in ROM *Fully TRS-80 Level Il soft- 
ware compatible *Huge range of software already available *Self contained, PSU, UHF 


modulator, and cassette *Simply plugs into 


zx Acorn Atom 


"757. Unique in concept — 
the home computer 
that grows as you do! 
Special features include 
*FULL SIZEDKEYBOARD 
re. ASSEMBLER 


Simple to build, simple to operate. AND BASIC 


A powerful, full facility computer œ 
with all the features you would TOP QUALITY 


expect. MOULDED CASE 
Just connect the assembled com- *HIGH RESOLUTION 
puter to any domestic TV and COLOUR GRAPHICS 


power source and you are ready 

to begin. cassette interface UHF TV out- 
Full-sized QWERTY keyboard put Full assembly instructions 
6502 Microprocessor Rugged 


injection-moulded case 2K RAM 
8K HYPER-ROM 23 integrated 
circuits and sockets Audio + VAT 


" SEES. 
«ORR >. 


video monitor or UHF TV  *Full expansion to 
disks , and printer * Absolutely complete 
- just fit into mains plug. 


« £299 .... 
The most compact 80 column impact 
graphic-dot printer available - 


at a very compact price 
by seikosha 


Graphics, Normal and 


Double- Width Characters 
can be printed on the 
same line. Pine Feed 


Tractor is equipped as 
standard. 


Two Line-Feed 
Commands (1/6 and 
1/9 inch) 

Print on Plain Paper with 
two copies 

Continuous Self-Inking Ribbon for easy handling 


Centronics type Parallel Interface standard 
Wide Range of Optional Interface Boards 
Self-Test Programme standard * VAT 


SUPERBRAIN Aculab 


SuperBrain's CP/M operating system 
boasts an overwhelming amount of 


The Second Generation 
Personal Comp 


— 3 | DOE | 


Highest performance -lowest price 


ers roue D PARE, FOR Floppy Tape *48K (8080A) *Full ASCII Upper & Lower 
joar ooien e Garanil toner The tape that behaves *16 Colours or shades of Grey Character Set 
Accounts Receivable, Payroll, inven. like a disk. "Multiple High Resolution Graphics — "Unique graphical — Sound 


Modes (64 x 71, 129 x 159, 255 x 335) Commands for Smooth Music, 
“Character mode (60 x 24) random frequencies £t 
*Split Screen Modes enveloped sound! 


tory or Word Processing, SuperBrain 
is tops in its class. 

320K £1850 700K £2400 
1.5Mb £2750 


Connects directly to TRS-80 
level 2 keyboard. Operating and 
file handling software in ROM 


* 

8 commands add 12 powerful Personal RS232 1 F 

COMMODORE functions to level 2 BASIC. No Computer at only 

COMPUTERS buttons, switches or volume p * VAT 
controls. Full control of all " The Paper Tiger 460 sets new standards 
PET 8K £415 : f 4 by incorporating many features previously 
PET 16K £525 PUnctonw from Keyboord or only availabl nits costing much more. 
P E z nly available on units c u , 
PET 32K £650 program. Maintains directory with Features like a specially developed nine wire ‘staggered column’ head which overlaps the dots 
up to 32 files on each tape. of each matrix character with just one pass of the printhead giving a dense, high quality print 

PET 8032 £895 image without reducing the units 160 c.p.s. print speed 

for all TRS 80 It also offers a bi-directional logic seeking device to enhance its print optimisation character 
D ISK DRIVES z . istics and wide range of ‘print versatility’ features such as mono or proportional spacing, auto 
4040 £695 & Video Genie owners matic justification, programmable horizontal and vertical tabbing, and ‘fine’ positioning for 


word processing applications. 


PRINTERS 
EPSON TX80B linc. I/F & 
cable) £299 
EPSON MX80T £395 
ANADEX DP8000 £495 
ANADEX DP9500 £895 
ANADEX DP9501 £995 


VIDEO MONITORS 
10° BLACK & WHITE — £85 
10" GREEN SCREEN £95 


version: $165 
Genie: 2100 
Please add £10 Securicor 
delivery charge to all 


computers etc. | 
Plus 15% VAT on all prices. 


Paper Tiger 560 zd 


The Paper Tiger 560 is the first printer which bridges the gap between convenitonal matrix 
and 'daisy wheel’ types offering quality printing at a relatively low price. 

Full *width' 132 column printing at 160 c.p.s., a unique nine wire 'staggered' print head, bi- 
directional printing, an inbuilt tractor feed and a host of selectable features set it apart from 
ordinary matrix printers 

Plus for even greater versatility a full dot plot graphics 

facility if supplied which includes a 2K 


buffer. £995 + VAT 
e 
Books & bits Books — Manuals — 


Diskettes — ribbons — Paper 


B — chips (2114 x2 1K) £4 pair. 
RS232 to Centronics interfaces £40 etc. etc. 
af 19 t A variety of second-hand computer 
equipment usually available, 
spares, repairs and service. Ge, 
X, 


9 St. Peter's Terrace, Lower Bristol Road, Bath, BA2 3BT 


Telephone: (0225) 334659. After Hours: (0761) 33283 


* Circle No. 107 
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Avalon Computers 


formerly Beaver Systems, Thame 


The 6502 system 
specialists 


Software and hardware for 


ACORN 


VAN GERIINIE 
SCIENTIFIC 


Many systems in stock 
at competitive prices 


Over 200 program titles available 


Avalon Computers Street, Somerset BA160LQ 


Telephone: Street (0458) 47007 (24 lir) 


e Circle No. 108 


MEMORIES 
AT UNBEATABLE PRICES 


1+ 25+ 100+ 
2114 200NS LOW POWER 1.35 1.25 1.16 
(SUITABLE FOR ACORN, SUPERBOARD, UK101 ETC) 
2708 450NS 1.73 1095 1: 
2716 450NS (SINGLE +5V) 2.67 2.60 
2732 300NS (INTEL) 7.59 6.75 
2532 450NS (T.I.) 7.59 7:14 
4116 150NS 1.25 1.20 
4116 200NS 1.20 1.10 


All products branded full specification and 
guaranteed. 

All prices exclude post & packing (50p on orders 
under £10) and V.A.T. 

Official orders from schools, colleges and 
government establishments welcome 

Credit cards accepted (Access and Visa). 

Please send S.A.E. for full component price list 


DEPT Y.C. 

MIDWICH COMPUTER COMPANY LTD. 
HEWITT HOUSE, 
NORTHGATE STREET, 

BURY ST. EDMUNDS, 
SUFFOLK IP33 1HQ 
Telephone: (0284) 701321 


(24 hour service for credit card orders) 


* Circle No. 109 


ZACRIDE LID. 


16 Iddesleigh Road, Charminster, Bournemouth, BHS 7JR 
Tel: (0202) 294393 


We stock all Tangerine products including Tantel (the advanced one) 
We specialise in the Microtan ‘65’ System 
We buy software — business, educational, games etc. 
Second hand equipment bought, sold and exchanged 


Eprom programmer for 2716. PCB with powerful software package— components 
from your spares box. $81.80 plus p & p 


We have much, much more to offer — give us a ‘Tan-ring’ ! 


ZACRIDE LTD — sponsors of Tangerine Users Group 
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Tantel opens the line to 


Prestel BY PETER BLOWER 


Until recently, the 
equipment required to 
receive Prestel and 
viewdata has proved 
prohibitively expensive 
for most would-be 
users. Now Tantel has 
released a £170 low- 
cost alternative which 
Peter Blower tests for 
value and reliability. 


THE DEVICE tested contains an issue 2 board 
carrying Version 2.2 EPROM. The whole 
board is small, but heavy for its size — 
243mm. by 165mm. by 58mm. weight: 2kg. — 
and has three leads connecting it to the outside 
world. 

The case is of a two-part pressed steel 
construction, well-engineered with welded 
corners. The top half, including the keypad, is 
completely covered by a moulded-plastic 
shroud. This makes it thoroughly rainproof 
and it should survive the occasional cup of 
coffee poured over it. 

The plastic cover is fixed to the base by six 
screws along the side and back. In my view, 
the screws detract form the clean lines of the 
case and have sharp edges. The plastic also 
looks as if it may become brittle if left 
persistently in strong sunlight. An injection- 
moulded case with self-latching teeth on the 
inside would be better — particularly for mass 
sales to the U.S. as the Americans tend to be 
somewhat particular in this area. 


Positive action 


he buttons are of the castanet type, bonded 
topmost plate and have a positive feel. 


They are covered by a thin film of resilient 
pla which allows the fingers to feel the 
castamet switching action. The through-hole 
plated printed-circuit board is well- 
constructed and silk-screened. The under- 
board tracking makes it suitable for wave 


soldering 
Apart from the keypad, all the components 
F YP 
are mounted on a single board. The board 
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contains the mains and Post Office line 
transformers, ASTEC colour modulator, 
relays, processor/video area and 
MODEM^/tape interface. Together with its 
strong base, it should withstand a fall from a 
table to a carpeted floor without much 
difficulty. 

The MODEM/tape interface area contains a 
special MODEM chip and filtering circuits. 
There are upwards of 50 resistors, an 
assortment of capacitors, transistors, etc., and 
it looks very complicated. This area of the 
board must be expensive to build and I noticed 
a few modifications. I am sure that the makers 
are just as anxious as I am to see MODEM- 
filtering ICs become available. 

There is no on/off switch supplied nor are 
there “mains on” or “‘telephone line in use" 
indicators. 

The mains supply enters the board via a 
plug and socket. In the event of an improper 
connection, there is a risk that the case would 
not be earthed. For this reason, I would like to 
see a separate earth bond to the case or a 
special plug and socket where the earth is the 
last to be disconnected, 

The dial-up, user-identity and password 
numbers are held in memory, supported by an 
on-board battery for the time the adaptor 
remains unplugged from the mains. Should 
the battery fail or run down, all the stored 
numbers will be wiped. 

In the case of failure, the whole unit would 
need to be sent back to the manufacturer or 
supplier. Where the battery has run down, a 
charging period of 12 hours will restore it to 


full health, but a call to the Prestel registration 
office is still needed to re-register the adaptor. 

The instructions are in the form of a six- 
page pamphlet. They are concise and easy to 
understand, but there is no helpful guidance as 
to what to do should the adaptor become 
faulty, nor is there an address or telephone 
number where the unfortunate user can go for 
help. 


Outside world 

Before anything happens, the Tantel 
adaptor must be connected to the outside 
world. The three connections are simple 
enough: one to the telephone jack socket, one 
to the television and one to the mains socket. 

The telephone-jack socket is individual to 
Prestel and must have been previously 
installed by British Telecom. A small rental is 
charged. The dealer will normally register the 
Tantel for you. 

Assuming the television is tuned in to the 
frequency the adaptor uses, the Tantel logo 
followed by six dialling options should appear 
on the screen. These dialling options are pre- 
recorded telephone numbers which dial the 
various Prestel and viewdata computers for 
you. Having chosen the option you want, it is 
a matter of pressing the option number on the 
keypad followed by a &. 

A dialling message appears on the screen 
together with the sound of the telephone call. 
If the call is unsuccessful, an internal timer 
will disconnect the line automatically. A 
successful call cuts off the sound and blanks 

(continued on next page) 
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the screen for a number of seconds. In that 
time the user number and password is sent to 
the computer. All being well, the computer 
will recognise you as a valid, fee-paying 
customer and will welcome you. 

The quality of the display is very 
impressive. Not only is it superbly clear, but 
the colour balance is very close to ideal. No 
alteration to the TV colour controls is 
necessary in changing from normal TV 
programmes to Tantel and vice versa. The 
quality can never be as good as direct RGB 
signals working to a properly-equipped 
monitor, but that said, the colour circuitry and 
modulator is of high quality and it shows in 
the display. In this case, the final viewing rests 
with the TV. 

Vision noise on the TV sound channel I 
found to be quite disturbing — not a major 
fault, but one that should be rectified. One 
problem I have encountered with many 
Prestel sets is that while a frame is being 
formed on the screen and a new frame is 
called, the new frame sometimes starts from 
the point on the screen from which it was 
called. It looks most confusing and takes an 
agile mind to resolve the mess. No matter how 
I tried, I could not muddle the display or do 
anything other than what it was supposed to 
do — all credit to Tantel. 

The positive clicking action of the keypad 
switches turned out to be quite important. 
The Prestel system, in common with many 
computer systems, sometimes takes up to a 
few seconds to react to your commands. The 
system cannot afford to throw away your input 
commands, so it has to store them, 

If you send a command and are unsure 
whether it was sent — because the system has 
not yet responded — then the natural thing to 
do is to send it again. When this happens you 
do not obtain the frame you wanted but the 
one after. With Tantel, once the click of the 
keypad is felt, you can be sure that the 
command has been sent and the Prestel system 
will respond in the end. 

The BCS, big-character select, button takes 
either the top or bottom half of the displayed 
page and expands it to twice the normal 
height. This is a useful facility if you have 
poor eyesight or are suffering from eyestrain. 

The REV, Reveal, button allows you to 
reveal any concealed text on some frames. By 
pressing the DIS button, the Tantel dis- 
connects itself from the telephone line and 
displays “line disconnected" on the bottom 
line. The frame on the screen remains — 
useful if it needs to be studied for any length of 
time. Pressing # allows you to return to the 
Tantel menu page. 

When the Prestel system disconnects, the 
Tantel adaptor waits a few seconds before it 
disconnects itself. In the meantime, however, 
the line is dead and the adaptor continues to 
display anything it receives. Visually, it is 
disconcerting. The only way round this, is to 
anticipate it by pressing the disconnect button 
yourself, but, for some reason, the “line 
disconnected” message does not then appear. 

Each character sent down the line has a 
parity protection bit sent with it. The adaptor 
seems not to do any error checking, so the 
poor viewer must do the error checking 


18 YOUR COMPUTER, AUGUST/SEPTEMBER 1981 


himself. It would be a useful feature if a “line 
noise" message appeared on the bottom line if 
bad characters were received. 

The menu page allows the choice of six 
programmed numbers. Incorrect entries give 
you a “please try again" message. However, if 
one more character is entered above the 
allowable maximum, this message appears and 


the menu displays the number just entered 
with the last character overflowing on to the 
next line. À minor fault, but one which ought 
to be resolved. 

The tape facility enables displayed frames to 
be stored for later viewing. It takes a little 
practice to set the correct recording levels. 
Pressing the tape button disables the keypad 
and the screen. A tape message appears on the 
bottom line while the screen information is 
being transferred. This is followed by a saved 
message when the transfer is complete. I 
noticed that the keypad does not become active 
for about a second after the saved message 
appears. 

Only after the Tantel is disconnected from 
the telephone line is it possible to play back 
the recorded information. It is not possible to 
record any dynamic frames. The tape output 
can also be used to drive a block graphics 
printer, provided it can understand the signals 
sent to it. 

The tape interface uses the CUTS standard 
transmitting and receiving at 1,300 baud. I am 
told that a slightly faster speed than 1,200 


. CONCLUSIONS. 


B At£170+VAT, Tantel offers a um lH Tt 
and reliable alternative to the more the k 


expensive combination  Prestel/ 
Ceefax/ Oracle ANG as vr e edi 


ILI Tantel appears to be excellent value dise 
for money and. combines simplicity of 1 


. operation with quality « of display. 
a The positive feel. of the keypad | 


reinforces the favourable | overall - 


impression. created by the solid 
construction and clear and concise 
instruction manual. 


W Among Tantel's shortcomings are its” 


lack of separate. internal earth. bond, 
mains of/off switch, power-on or 
line-in-use indicators, m 


W The system has a ‘non-standard - 


CUTS interface and no advice is ¢ given 
should repairs be necessary. 


baud had to be used for technical reasons 
concerning the MODEM chip. As good as this 
product is, I can see many potential buyers, 
with computers or printers in mind, shying 
away from a non-standard 1,300 baud 
interface. 

One corner of the adaptor grows a little 
warm after it is switched on. Those people 
who are blissfully ignorant about the wonders 
of electronics might believe that their brand- 
new possession is overloaded and is about to 
die. In fact, the power regulator is bolted to 
the case in that corner and uses the case to lose 
the excess heat. 

In design terms, the positioning is sensible; 
alternatively heat-sinks, extra holes, nuts and 
bolts, etc., would have to be used which would 
increase the price. Perhaps a reassuring 
comment in the instruction booklet might put 
minds at rest. 

The cables, if not-kept in some order, can 
become an awful muddle. The sales brochure 
shows them neatly taped at regular intervals. 
Knowing that the adhesive insulating tape can 
become slimy after a period of time, I decided 
to loosely plait the three cables instead. 

The cables do not look as long as the ones in 
the brochure, but what could I do with all that 
cable anyway? The aerial cable is the shortest 
at 6ft. Tantel could have been more generous 
and supplied a 10ft. cable instead. 

Because of the British Telecom approval 
procedure, direct V24 or current-loop 
connections have not been provided. The tape 
interface becomes the only realistic means of 
connecting to an external keyboard or 
computer. However, with the interface speed 
set at 1,300 baud for some potential buyers, 
external connection might prove to be 
pointless and hence sales may be lost. 

If computer connection were made possible, 
then a facility to allow two computers to 
communicate with one another via their 
Tantel adaptors would be a definite selling 
point, It would be necessary, though, for each 
Tantel to send and receive at the same speed. 

Of course, if easy connections to a computer 
were possible, then telesoftware would be that 
much more easily implemented. Also informa- 
tion pages could be loaded into a kind of word- 
processing software to be printed later in some 
convenient form better suited to the A4-sized 
paper world we all live in. oa 


no | line-noise message and 
at | locks out after. “sav 


displays rubbish when Prestel 
ects first and the TV sound 
7 channel is noisy. 
M The aerial cable is not long enough. 
a Tantel plans to issue new versions of 
EPROM :software which will allow 
more facilities, such. as computer 
connection to Prestel via Tantel. 
LI 1 foresee many schools and colleges 
' buyinga Tantel asa Prestel adaptor, a 
.. MODEM link between computers and 
| asa means | of gathering telesoftware 
from Prestel and other hint 


n A anda CUTS interface may. prove 
crucial to T antel's future success. 
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When it comes to T Contact us now 
looking at what the to ensure early 
incredible VIC-20 delivery of your 


has to offer, there’s Its the add on to start VIC-20. When 
one cost-free add- you've found how 
on it will pay you to with for your Wok? al í) the VIC-20 makes 
consider right from —  iteasy for you to 
the start- The VIC Centre. Established by learn all about computing, we'll supply the 
Adda Microshops Ltd, part of the success- software to help your knowledge grow. 

ful Adda Computers group, The VIC Centre Well keep you informed of new 
aims to offer the kind of service you'll not peripherals which will give the VIC-20 


find anywhere else in the country. system unrivalled versatility on applications 
To begin with, our business is ranging from home budgeting and video 
dedicated towards providing you with a games to business records and statistics. 
“one-stop” source for the VIC-20, VIC-20 All our customers benefit from our 
peripherals and VIC-20 software.Onthe telephone technical advisory service and 
basis of a very simple philosophy: to in-store repair facilities. 
provide a friendly, fast and comprehensive If you want to get to the heart of what 
service for the world’s most user-friendly the VIC-20 system is all about then go 
and helpful personal computer. straight to the centre- The VIC Centre - 
We'll be amongst the first to have and join our information service now. 
available supplies of the VIC-20 with its Just complete and post the coupon. 


magnificent sound and colour capabilities. Or telephone 01-579 1962. 
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INTERVIEW 
CLIVE SINCLAIR 


CLIVE SINCLAIR started business by 
making hobby electronic kits and 
scientific instruments but is better 
known for his breakthroughs in 
consumer electronics products. His 
achievements include the first 
pocket calculator — so successful 
that at one time his company was 
Europe's largest manufacturer of 
calculators, 

He also created the world’s first 
electronic watch, the Black Watch, 
which proved the enormous poten- 
tial demand for such a product. The 
watch was, however, so dogged by 
production failures and apparently 
poor quality control that it was 
quickly withdrawn from the market 
— then the foreign competition 
stepped in. 

He made Microvision, the first 
almost pocket-sized television, now 
sold by the National Enterprise 
Board. Earlier this year he 
announced a new breakthrough with 
the first flat-screen television, due to 
go into production next year. 

He is now working on an electric 
car and is studying economics at 
King’s College, Cambridge, in the 
hope of testing some of his ideas 
about job creation. 

Sinclair’s breakthrough into the 
personal-computer market occurred 
in February 1980 with the launch of 
the ZX-80 which quickly became the 
world’s largest-selling computer. 
Earlier this year, he followed it with 
the even less expensive and far more 
powerful ZX-81. 

Clive Sinclair was recently 
appointed the chairman of British 
Mensa, a lodge which believes that 
intelligence can be measured and 
quantified. ‘‘Surely IQ is the 
definition of intelligence", says 
Sinclair. “There is no doubt that 
whatever it is that intelligence tests 
are measuring, it selects people I 
find a sight easier to get on with than 
the average". 

Sinclair has had no formal training 
in any of the subjects he has worked 
in: "I taught myself electronics at 
school from textbooks, When I left 
school in 1958, I chose not to go to 
university because most of them 
only offered electrical engineering 
and I had no desire for such a 
broadly-based course. 

"I had written for the magazine 
Practical Wireless while I was still at 
school. So when they advertised à 
job, I joined. The title was editorial 
assistant but dog's-body was what it 
was. There was an editor, an 
assistant editor and me. 

“The editor became very ill and 


He is one of the few 
makers of personal 
computers in Britain 
whose name is known 
to millions. Many 
admire him for his 
inventiveness: some 
distrust the ephemeral 
quality of many of his 
products which, 
however well- 
designed, are 
launched on a market 
which is increasingly 
resentful of poor 
reliability. He talks to 
Duncan Scot. 


retired so the assistant editor stepped 
into his shoes and promptly had a 
nervous break-down at the thought 
of having to work with the great F J 
Cams who had started the magazine. 
I was left running it on my own — it 
took about two days a week. 

“As a result, I was offered the job 
of running a little publishing firm 
called Berners. I did that for three 
years while I worked towards mak- 
ing a transistor-radio kit, Transistor 
radios were starting to enter the 
market. The Japanese were just 
beginning to become a force to be 
reckoned with but the import 
controls did not allow them into the 
country. 

“T tried to raise funds: I, in fact, 
persuaded a company to back me and 
I left my job but they got cold feet 
and it fell through. I looked around 
for money for about nine months 
doing some freelance writing. I took 
another job and started practising 
clectronics in my spare time until it 
was going well enough to support 
me. : 

“The first thing I did was to buy 
transistor components from Plessey. 
It was making transistors for the 
computer industry and had very 
tight specifications. It had many 
transistors which were perfectly 
good but did not meet that particular 
specification so I bought, tested, 
graded and sold them. 

*"The next idea was an amplifier 
kit, followed shortly by a radio kit. 
Those products went reasonably 
well and we moved into stereo kits. 
I went into kits because as a mail- 
order business, I could sell them 
without much capital. It put us 
firmly into the hobby market. 
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“We had some very innovatory 
designs from the technology point of 
view, such as a new type of tuner. 
We started to sell ready-built stereos 
to the shops and that developed into 
a medium-sized business which took 
us through to 1972 when we 
launched the first pocket calculator. 

“The pocket calculator was the 
first one in the world. Its success was 
so great that its sales totally over- 


‘| make mistakes, 
everyone does, 
but | never make 
them twice’ 


shadowed the stereo business. At the 
same time, we moved into making 
instruments. 

“The calculator market was very 
interesting; there was no precedent. 
When we started, calculators were 
sold exclusively through office- 
equipment shops. Although we sold 
some to those shops, I believed that 
that was the wrong kind of outlet. In 
principle, we needed mass-mer- 
chandising so we approached Boots. 
It seemed an unlikely choice at the 
time, but Boots had a very large 
chain. We also approached W H 
Smith. 

“The breakthrough into calcu- 
lators occurred because two or three 
companies more or less at the same 
time had developed single chips 
which contained most of the logic 


for a calculator. You could only 
make a calculator of a large size 
because the power consumption was 
far too high. 

“What we did was to develop 
special circuitry which effectively 
switched the calculator chip on and 
off in a way which had not been 
intended in the design. It was 
effectively off for most of the time 
but the charges on the various 
devices remained until they were 
switched on again and so the data 
was retained. That meant we gained 
a power saving of 10 or 20 to one. 

“The problem we faced eventually 
was that the Japanese released little 
liquid-crystal machines. At one time, 
we were planning a diverse machine 
which used liquid crystals but to 
drive them, you need CMOS chips 
and those were made only in Japan. 
Whereas when the Americans had 
the lead in calculator chips they were 
prepared to supply to us, the 
Japanese were only willing to supply 
last year's chips. They support their 
own manufacturers, 

“That was one problem; the other 
was that the calculator business 
became fiercely competitive for 
everyone; everyone was selling at a 
loss. The big companies could afford 
to sell at a Joss; we couldn't as it was 
our main business. 

"Our instrument business was 
working in parallel, Although it was 
less spectacular as far as the public 
was concerned, it grew to be a 
reasonably substantial business. 

"Then we unveiled the Black 
Watch. That was technically very 
exciting. We were the first people in 
the world to put all the electronics of 
a watch on a single chip. Originally, 


we worked with Mullards but it 
backed out of the program — it 
couldn't see a future in electronic 
watches. So we turned to ITT to 
make the chip. 

“We hit technical snags in produc- 
tion. That was disastrous for us as 
we had launched the product, 
created the demand and couldn't 
deliver. We suddenly discovered that 
static electricity could switch the 
chip. 

“We hadn't discovered it before 
because by sheer chance, all the time 
we were making the pilot units, the 
humidity had been reasonable and so 
there were no static problems. By 
the time we launched, the humidity 
was very low and people were having 
electric shocks when they walk 
across carpets and damaged their 
watches. 

“There were other production 
problems which we couldn’t solve 
and we never produced the yield we 
needed, The problems of the Black 
Watch fell at the end of the 10 years 
we had been developing our pocket- 
television technology — which was 
an enormous investment for us. 

“On top of that, we had the flat- 
television tube project — jointly 
financed by us and the National 
Research and Development Council. 
We had the choice of cither reducing 
the size of the company and drop- 
ping that project or seeking outside 
finance. I decided to go to the 
National Enterprise Board because 
the project was so dear to me. 

“We were unsuccessful. When 
Lord Ryder was the chairman, he 
backed us because of the television 
project. He left and the new people 
decided that the future lay with our 
instruments not with consumer 
electronics. They didn't think we 
could compete with the Japanese. 
Eventually we split up. 

"We were developing a personal 
computer at the NEB, the New- 
brain, but they decided we couldn't 
afford it and so that was pushed out 

Newbury. I don't know what has 
happened to it, but it has not scen 
ight of day. 


“It was about the same time that 


the 


Chris Curry, who had been running 
Scence of Cambridge, left to start 
Acor 

“We thought about making the 


ZX-80 m August the year before last. 
We needed 2 product and that was it. 


Cicarty, | bad anticipated the success 
the ZX-80 because we ordered a 
0,000 parts somewhat unusual 
im the Comptes DUAness 
There are = big markets 
There is the hobbyzs: and the man in 


the street. The bobbyist was 2 dead 
certainty. We knew we could sell to 


him because we beve s 


experience of it and we were i 
a better product. The much less 
certain prospect was the man in the 


street. There the view was that if we 
offered him a computer plus a seif 
training book at a keen enough price 
he would buy by mail order — 
which, of course, he has. 

“As to what type of people have 
bought them, there is a reasonably 
broad spectrum. We have a higher 


‘What the BBC is 
doing, it 
is doing badly’ 


percentages from papers like the 
Observer and the Sunday Times but 
higher numbers, because of higher 
circulation, trom papers like the Sun 
and so on. The largest age group is 
about 30. People tend to spend an 
unbelievable number of hours with 
them when they reccive them. It is 
surprising how people have actually 
used them to serious purpose. The 
ZX-80 was very much a stepping 
sione to the ZX-8l. I think the 
ZX-81 has a long life. Next time we 
release a machine, it will not be a 
replacement but another kind of 
machine. 

“There is a point where there is no 
saving to be made: in going from the 
ZX-80 to the ZX-81, we have gone 
from 22 chips down to four, There 
isn’t much prospect of having even 
fewer chips because you need some 
capability to update and so on. By 
trying to put it all on one chip, you 
rule out that possibility. What I do 

is that more functions wi 
available". 

“There has been à certain amount 
of controversy about the decision of 
the BBC to have a microcomputer 
built under contract to promote with 
its computer-literacy scheme which 


starts on BBC TV next January. 

"| have no objection to the 
contract going to Acorn”, says 
Sinclair. “We have an argument 
with the BBC on several grounds. 
First the way in which it conducted 
the affair; secondly, selling a product 
anyway and thirdly, ignoring the 
industry. 

“When you have a company like 
ours, which is easily dominating the 
whole of Europe in personal 
computers, we belicve we have done 
a very important job in popularising 
computers. It is a real disappoint- 
ment to have your own national 
broadcasting corporation completely 
ignore you. 

“What the BBC is doing, it is 
doing badly and it is damaging the 
whole progress of computers in this 
country. We have put a new version 
of Basic into our machines. It has 
been highly praised in the U.K. and 
abroad, because of its editing 
facilities. We developed into it 
features such as single-keyword 
entry. None of that is in the BBC 
version. 

“Even if the BBC uses another 
computer, it is silly to ignore 
progress. What it has offered is 
Microsoft Basic, If we had wanted to 
use Microsoftware, we could have 
bought it off the shelf for $10,000 
and saved ourselves a small fortune 
— really it is disheartening”. 

Sinclair is also dismissive about 
Government plans to promote com- 


puting. “The Government has it so 
wrong. Frankly, they are so bad at it, 
it would be better if they left it alone. 
Fine, they should be doing things for 
the computer market, but this recent 
Department of Industry scheme is so 
peculiar. We were not even talked 
to. 

"We went to them when they told 
us about the scheme and asked what 
we had done wrong. They said you 
need CCTA approval. We went to 
the CCTA and they said it is not our 
job to approve machines. The BBC 
machine does not have CCTA 
approval nor could it obtain CCTA 
for it. The truth of the matter was 
that the Department of Industry 
had no idea whatsoever. 

“What is vital is that we improve 
the way of funding businesses. The 
changes I have seen while I have 
been in business have been striking. 
We must be bolder. Until Johnny 
goes to the careers master and the 
careers master says: Are you 
considering becoming an entre- 
preneur? we have not really won". 

Nor does Sinclair accept that his 
record of eventual failures might 
have deterred the BBC and the 
Government from becoming 
involved: "That's not the record 
really. We certainly got into 
financial difficulties over the Black 
Watch and we went to the NEB — 
but that was after 15 years of 
unbroken commercial success. 
Having gone to the NEB and having 
found that it was a mistake, we 
rescued the thing smoothly, smartly 
and we are a highly profitable 
business again. 

"We know exactly why we were 
forced out of the calculator business, 
and one of the reasons was a 
question of scale. I won't let the 
Japanese win for that reason again. 
We are not holding an umbrella over 
their heads on price, nor are we 
allowing them — in so far as it is 
possible and I think it is totally 
possible — have a lead over us in any 
technical area. 

"If you think I will make the same 
mistake twice you are wrong because 
I haven't yet. I make mistakes, 
everyone does, but I never make 
them twice". 


YOUR COMPUTER, AUGUST/SEPTEMBER 1981 21 


A, Tantel 


Tantel is a British success story. Since its launch in December 1980 the Tantel adaptor has 
outsold every other viewdata terminal and adaptor. Why? 


e Because it is priced at £170 + VAT. 

@ Because it embraces the latest 3ritish made and 
designed technologies. 

e Because it is available in large quantities. 

@ Because it produces a superb picture on 
any television set. 

€ Because it is an unobtrusive 
914" x 64%" x2". 


Simply plug Tantel into your T.V. 
aerial socket and tune to a spare 
channel. Use the rear socket to 
record pages on a sound cassette 
recorder or to drive a hard copy printer. 
Single button double height text expansion 
facility. 

Post Office Approved. 


NOW AVAILABLE FROM OVER 100 APPROVED UK 


RETAIL OUTLETS. 


BY TANGERINE 


For details of your local stockist or for trade details contact Peter Harding 
TANDATA MARKETING LTD, FOREHILL WORKS, FOREHILL, ELY, CAMBS CB7 4AE 
Tel: Ely (0353) 3633/5489 /5326. 
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ELECTRONIC GAMES 


DATABASE T.V. GAME 
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Hand-held Invaders Games available £19.95 
* Invaders Cartridges available to fit 
ATARI RADOFIN: ACETRONIC / PHILIPS G7000 
* Cartridges also available for 
MATTEL/TELENG/ROWTRON/ 
DATABASE /INTERTON 


apapror £199 


THE RADOFIN TELETEXT ADD-ON 
ADAPTOR 
Plug the adaptor into the aerial! socket of your 
colour TV. and receive the CEEFAX and 
ORACLE television information services 


THIS NEW MODEL INCORPORATES 
* Double height character facility 

* True PAL Colour 

" Meets latest BBC & IBA broadcast specications 

* Push bulton channel change 

* Unnecessary to remove the umt to watch normal 
TV programmes 

* Gokl-plated circust board for eelistibaty 

" New SUPERIMPOSE News Flash facibty 


MATTEL T.V. GAME 


The most popular 

the market with à range of over 

40 cartridges including SPACE 
INVADERS with over 112 

james on one cartridge inc VAT 


TELETEX 


FULLY PROGRAMMABLE 
CARTRIDGE T.V. GAME 
14 Cartridges available 
Normal Price £87.86 
NOW REDUCED TO: 


SEMI-PROGRAMMABLE T.V. GAME 


* 4 Cartridges * Mains 
£39. 


Adaptor 
Normal Price £73 45) 
mc VAT 


NOW REDUCED TO: 


£59 


ine VAT 


CHESS COMPUTERS 


We carry a range of over 15 

different Chess computers 

Electronic Chess £29.95 

Chess Traveller £39.95 

Chess Challenger 7 £79.00 

Sensory 8 £119.00 
‘ Sensory Voice £259.00 

SPECIAL OFFERS: 

VOICE CHESS CHALLENGER 

Normal Price £245 NOW £135.00 

SARGON 2.5/BORIS 2.5 

Normal Price £273.70 NOW £199.95 

All prices inctode VAT 


ARE COVERED BY 
THE EXCLUSIVE 


24 TUNE 


ELECTRONIC DOOR 
BELL 


Normal Price £19 70 
NOW REDUCED TO: 


£12... 


Plays 24 different tunes 
with Separate speed 
contro! and volume 
control Select the most 
appropriate tune for your 
visitor, with appropriate 
tunes for different times of 
the year! 


OLYMPIA HHP 1010 


Normal Price £57 
NOW REDUCED TO: 
nm 


£34: 


Uses ordinary paper! 
No need to buy expensive 
thermal paper! 
Fast add listing PAINTER 
CALCULATOR. 2 Innes per 
second, LO digit capacity 
Uses normal adding 
machine rolls. Battery or 
mains operated 
Size 947444" x28 
(Mens adaptor extra) 


THE OLYMPIA — POST OFFICE APPROVED 
TELEPHONE ANSWERING MACHINE 


WITH REMOTE CALL-IN BLEEPER 


This telephone answering machine is manufactured by Olympia Business Machines, one of the 
largest Office Equipment manufacturers in the U.K. It is fully POST OFFICE APPROVED and will 
answer and record messages for 24 hours a day. With your remote call-in bleaper you can receive 
these messages by telephone wherever you are in the world The remote call-inbleeper activates the 
Answer /Record Unit, which will at your command repeat messages, keep or erase them. and is 
activated from anywhere in the world, or on your return to your home or office. The machine can also 
be used for message referral, if you have an urgent appointment, but are expecting an important call 
simply record the ‘phone number and location where you can be reached. With optional extra 
bleepers (£13 each} this facility can be 
extended to colleagues and members of 
the family. Using a C90 standard cassette 
you can record as many as 45 messages 
The announcement can be up to 16 
seconds long and the incoming message 
up to 30 seconds long 
The machine is easy to install and comes 
with full instructions. its easily vared to 
your junction box with the spade connec = 


Normal Price £49.95 
NOW REDUCED TO: 


£39 505: 


Teach your child to 
spell properly wath 
this umque learning 
ad. Fully automatic 
features and scoring 
Additional word 
modules available to 
extend the range of 
words 


HAND HELD GAMES 


EARTH INVADERS 


The most advanced TV game in the worki 20 


cartridges available Add 
on KEYBOARD coming 
soon 16 convert the 95 var 


MATTEL 10 à home computer with 16K RAM fully 
expandable and programmable im Microsoft Basic 
Other accessories will be avaslable later «n ihe year 


PRESTEL 
VIEWDATA 


nvaders are a breed of creature hitherto 
unknown to man They cannot be wlied by 
traditional meinods they must be buried, The 
battle 16 conducted in a maze where squads of 
aliens chase home troops. The only way of 


eliminating them is by 
digging holes and inc. 
burying them " VA 


HAND HELD GAMES 


These 


Prestel 


The ACE TELCOM VDX10OO Preste! View 
data adaptor simply plugs into the aerial 
socket of your television and enables you to 
receive the Prestel/Viewdata service in 
colour or black & white 

Features 

Siımplihed controls for quick easy operation 
Special graphics feature toe high resolution 
State-of-the-art mscroprocessor controller 


tors provided or alternatively a jack plug 
can be provided to plug into a jack socket 
Most important. of course. is the fact that 
it is fully POST OFFICE APPROVED 

The price of £135 (inc. VAT) includes the 
machine. an extra-light remote call-in 
Bleeper. the microphone message tape 


Standard remote telephone keypad with Prestel 
keys * 8 
Auto Galler 
acquisition 
True PAL colour encoder using reliable IC 
chroms fitter and dela line incorporated for 
minimum picture nterierence maximum 
fidelity 


mecotporaied lor easy Prestel 


A C mains adaptor. The unit «5 
925"x6"x2';" and ss fully guaranteed tor 
12 months. The telephone can be placed 
directly on the unit no additional desk 
space is required 


£135 _.. 


RES -TEL: 


PRICE £228.85 ;; 
PRICE E VAT 
Vor free illusi med brochure and tewews on our range ol electronic games please teleghone O1 

30! 1 1 1 1 Free dehwery ser avadaeie To order try telephone pea 


e de te you nme address " uU 
A AYCARD number. and leave The sesi T0 u$. Post and pacting Free ct Charge 
ulnery Service avail ate an, |] 
WELCOME D ir » daily at cur Sidcup shop ooen hom Sam Gee yj Á || 
C 1 tale Op "9 Feutey Homi LL li 
ered by à full year $ guar ^y 


Monday Saturday (Barty Close 
M ft "lH 


* 2YEAR GUARANTEE - All gc 


covered by our exci Sica Shop 
ye 
"| 


MONEY BACK UNDERTAKING ty 
7 days we will gree you 3 full re 
* Circle No. 113 
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The 2nd generation Galaxy Invader The invaders 
have re grouped and have a seemingly endless 
! spacecraft whilst the player s arsenal is 
to just 250 messeles 1o be launched from 3 
slalom You have TO prevent the invaders 


g or trom 
deters esis: £ 1 8 95 VA 
a VAT 


includes converoent TV — Prestel swetchbox 
Easily connected to standard nome or office 
telephone lines 

Fully Post Office approved 


pouce 
2 STATION 


AFTER SALES SERVICE Avadable on ai mac 

COMPETITIVE PRICES We are never knowingly 

HELPFUL ADVICE Awatable OF the sotabity 

CREDIT FACILITIES — Full erede tardies qentable over 12 24 
races of interest 

PART EXCHANGE SCHEME 
CREDIT CARDS WELCOME 


M uL well "ln 


MM: on dec 


Access Barcuyc fxpress 


b Aemivicar 
DEPT. 


SILICA SHOP LIMITED E. 


1-4 The Mews, Hatherley Road, Sidcup, Kent DA14 4DX 
Telephone: 01-301 1111 or 01-309 1111 


IW li | 
“Ww \ I’. 
Eum ^il 


Can chess machines provide 
such good games as human 
adversaries? Before you make 
any opening moves to buy one, 
John White runs through 
manufacturers’ gambits in his 
evaluation of the range of 


microchess opponents. 

THERE ARE far more casual chess players than 
serious ones. Britain’s chess clubs can muster 
only a few thousand players whereas the 
BBC's Master Game claims an estimated 
audience of some 1'% million viewers. The 
distinction between the casual and serious 
chess player divides the most recently-released 
chess computers into two classes. 

Firstly, there are the relatively-unsophis- 
ticated and inexpensive models aimed at a 
large market — particularly at beginners. No 
matter how good chess machines may become 
in the future, there will always be a market for 
those capable of providing a reasonable level 
of play for beginners. 

Secondly, there are the well-designed, 
strong-playing and expensive models. To 
enlarge the potential market for these costly 
machines, manufacturers tend to keep adding 
gimmicks to encourage well-heeled, lesser 
players to buy them. Sadly, there have been no 
significant improvements in the chess-playing 
standards of the better machines during the 
last year. 

A welcome development has been the 
increase in the number of chess programs 
available in software — tape, disc or ROM — 
for domestic microcomputers. Outstanding 
among these is the new Sargon II which is 
available for Tandy TRS-80, Video Genie and 
Apple. The older Sargon I can still be bought 
for TRS-80 and Nascom. 

The famous Microchess is also now avail- 
able for Pet and Apple in the 2.0 version, and 
this 8K program now includes a few book 
openings. Another excellent introduction is 
Gambiet 80, a 10K program for TRS-80 
which, at £20, is both fast and very strong — it 
did well in the 1981 Microcomputer Chess 
Championship. 

Other announcements include “Chess”, 
£8.50, Kansas City Software, which is claimed 
to be faster and stronger than Microchess, for 
TRS-80 and Video Genie, and “Chess” for 
the Sharp MZ-80 — a program best suited to 
beginners. 

My main criticism of all these programs is 
their often-incomprehensible graphics. I 
should like to see only moves displayed and 
the memory saved used to improve the 
program or to add more book openings. 

These days, all the programs in software or 
in machines offer castling, en passant, pawn 
promotion, the option of playing black or 
white and the ability to establish a position 
and watch the computer react. 

Yet, not all possess the important facility of 
random selection between moves of equal 
merit, a feature which makes each game dif- 
ferent, and not all possess book-opening know- 
ledge which is essential against some openings. 

Manufacturers place increasing reliance on 
games between two chess computers to estab- 
lish the superiority of one type. As long as the 
machines are not capable of inventive play — 
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that is, as long as they continue to make their 
moves’ by re-shuffling their pieces into 
“better” positions according to their programs 
— these results will not be of relevance to the 
ordinary chess player. 

The only true test of the machines’ strength, 
at present, is its play against an inventive 
human opponent. I have generally ignored all 
levels or response times which exceed an 
average of five minutes since this represents 
the absolute maximum that any human should 
be expected to wait for a move — tournament 
standard is 2'/2 minutes a move. 

The well-tried Chess Challenger 7 and 
Voice Challenger — which can now be found 
in some stationers’ branches — have been 
upgraded by the addition of a sensory board to 
give respectively the Chess Challenger 8 
and Sensory Voice Challenger. 

The sensory boards register movement of 
the pieces by pressure and by lights. Thus, to 
move your piece from d2 to d4 requires you to 
press the edge of the piece firmly on square 
d2, a small light glows, and then on d4. Both 
lights go out and the computer-thinking light 
goes on. 

The computer then lights up the square of 
the piece it wishes to move. You press down 
on that square, causing the square to which 
the piece is to be moved to light. Pressing the 
piece on this square causes both lights to go 
out. The sensory board is very effective and a 
definite improvement on the original models. 

The Sensory 8 has an extra intermediate 
level compared to the older Challenger 7 
which usefully fills a gap between a compar- 
atively weak, but fast level and a stronger, but 
too-slow level. It is rumoured that the 8's 
program is slightly stronger than the 7's, but I 
have not been able to confirm this. The 


Sensory 8 also possesses a useful library of, 


book openings in its 32K ROM. 


The Sensory Voice Challenger offers the 
voice of its predecessor, but it is now possible 
to turn the voice down, as well as off altogether. 
In addition, it can take a player stepwise 
through 64 pre-programmed games played by 
grandmasters. 

After each move shown by the computer on 
behalf of the grandmaster, the player is asked 
for his move. The computer tells you whether 
you were right or wrong — one hopes that the 
grandmaster, whom the player is trying to 
emulate, is always right. These two features 
are of doubtful value — unless you are blind — 
and the voice adds considerably to the cost. I 
wonder how long Fidelity will persevere with 
it, in the face of almost universal criticism? 

Much more useful is a clock display, which 
is not available on the Sensory 8, that shows 
the time elapsed for each player and a compre- 
hensive book opening library of 64 openings 
of widely-variable depth. 

Both of the Sensory Challengers offer a 
random choice between moves which are 
assessed of near-equal strength, and both can 
be operated by mains or batteries. Note, how- 
ever, that at the highest levels, batteries may 
run out before a game is complete. Printers 
will also be available to provide permanent 
records of the game, at a cost of around £170. 

The Sensory Voice Challenger is one of the 
strongest machines on the U.K. market at 
£280. The Sensory 8, at £130, is almost as 
strong and represents outstanding value for 
money — strongly recommended. 

The older Challenger 7 and Voice Chal- 
lenger are still available at reduced prices, 
respectively £90 and £220. A new model, 
partly-designed by the Spracklens of Sargon 
fame, is in the pipeline and will be launched 
when stocks of the Z-80 microprocessors are 
exhausted. 

The first British chess computer is Intel- 
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ligent Chess, marketed by Optim games and 
part-designed by International Master Levy 
and World Chess Federation (West Europe 
Section) President, O'Connell. Considerable 
attention has been paid to user facilities. No 
chess board is supplied, but the game is dis- 
played on the user's TV set — in colour, if you 
have a colour set. 

À cassette deck is built-in enabling games to 
be preserved for posterity together with a 
voice-over commentary for which a micro- 
phone is also provided. Alternatively, you can 
buy cassettes which teach the use of the 
machine — luckily there is also a manual to 
tell you how to use the cassette — and to teach 
the game or the openings, or demonstrate 
games by famous grandmasters. 

The computer has 13 playing levels, with a 
further four levels for analysis. The setting of 
the level affects the time spent on a move. A 
timer is set which decreases to zero at which 
point the move is displayed. Meanwhile, the 
machine constantly flashes the move. it is 
considering. 

This means that the machine spends the 
same time thinking regardless of the complexity 
of the game — an advantage in the end-game 
where moves can be examined in greater 
depth, but not so in mid-game. 

Many other chess machines share this 
method of setting levels, but notable 
exceptions are the Chess Challenger series and 
the Sargon series of programs which all 
examine moves to a fixed depth, regardless of 
the state of play, unless captures are involved. 


and provides 64K ROM and 16K 
Ihe 16K RAM is needed for storage of 
120 positions through which it is possible to 
back-step in case your blunder was not only 
fatal, but also very subtle. 

The machine offers a widely-varied and 
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interesting selection of book openings and as 
well as the usual chess facilities, can also detect 
draws by repetition of moves or by playing 50 
moves without a piece being taken or a pawn 
moved: the Super System III is the only other 
machine which does this. 

There is no random facility for selection 
between moves of equal merit; instead, the 
players can ask the machine to display its next 
best move, or the next, or the next, and then 
play on from there. 

The display on a colour television is superb, 
with black and white pieces on sky-blue and 
pale-green squares — very appealing. When 
making a move, the piece being moved flashes 
to and from the target square until enter is 
pressed. The same occurs when the machine 
makes its reply. 

This to-and-fro occurs three times, presum- 
ably to draw the user’s attention, but I found it 
rather tiresome when the computer was 
making its own move. The board can also be 


Beginners’ games and prices 


Tandy Chess Machine, £70: eight 
levels, no book openings, no random 
responses. Designed to be portable. 
Chess Traveller, £60: seven levels, 
book openings, random responses. 
Designed to be portable. 

Boris Diploma, £70: Timer set 
between 0 seconds and 99 hours. 
Random responses. Designed to be 
portable. 

Delta-1, £40: Timer set between 0 
seconds and 99 hours. No book 
openings or random responses. 
Texas Instruments Videochess, £45 
ROM for TI-99/4: three levels, three 
styles of play at each level. Full- 
colour display. 


used as a display for a game between two 
human players, where no illegal moves will be 
accepted. 

At a price of £300, Intelligent Chess must 
stand comparison with the best of the other 
available machines. I have timed the following 
levels: level 3, one minute; level 6, three 
minutes; level 9, six minutes, so that it is no 
faster than most of the competition. 

The standard of play is very good, but not, I 
feel, quite as strong as the Sargon 2.5 or any of 
the Chess Challenger series with their equal 
response times up to five minutes, Since it is 
the most versatile of these machines, I suspect 
that it may prove to be the best-seller. 

Opinions vary as to the standard of play of 
the Super System III — £155 for main unit; 
£107 for small black/white board display, £105 
for printer. It offers no book openings and 
thus is muddled by my own favourite opening, 
the Queen's Gambit — d2-d4; d7-d5; c2-c4 — 
where it takes a deep search to find that if you 
accept the gambit, you must not then defend 
the capture at all costs. 

The machine also lacks a random facility to 
choose between moves of equal merit. How- 
ever, certain features indicate that a great deal 
of thought has been put into the machine. For 
example, it is capable of making arrangements 
to double its rooks along a file and, after 
castling on the queen's side, it will often take a 
further move to tuck its king further behind its 
pawn screen — a pleasing touch. 

Overall, Super System III is clearly one of 
the better machines, especially at longer 
response times — good for postal chess — and 
many club players love it. Personally, I prefer 
the Sensory 8 which has a clear advantage in 
the opening because of its library of book 
openings. I consider the strength of SSIII's 
play in the middle game to be similar to that of 
Intelligent Chess — perhaps not surprising, 
since Philidor Software had a hand in the 
design of both. 

The Sargon 2.5 chess machine, £280, 
remains the strongest and fastest on the 
domestic market. It is being superseded by an 
improved chess cartridge called Morphy at a 
price of £80 which is discounted to previous 
owners. Because of Morphy, the Sargon 2.5 
chess machine can, therefore, be obtained 
from some sources at about £200. 

The concept is modular: the chess program 
is on a cartridge which can be replaced by 
improved versions as they become available — 
or by other games cartridges — while keeping 
the main unit. 

With a rechargeable battery pack, random 
selection between moves of equal merit and a 
reasonable selection of book openings, this 
machine unquestionably has all that the 
serious chess player could ask for. Special 
mention must be made of the unit's ability to 
retain an uncompleted game in its memory 
even after switch-off, ready to start again at a 
more convenient time. 

Although the program, which is packed 
into only 8K ROM and 1K RAM, is not 
markedly superior to other good machines in 
mid-game, and its store of book openings is 
inferior to, say, the Sensory Voice 
Challenger's, its speed of response is outstand- 
ing and its end-game is superior to that of any 


other commercially-available machine. To do 
(continued on page 27) 
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ANY TIME NOW 
IT WILL BE 
WORTH BUYING 
A HOME 
COMPUTER. 


You haven't seen a real home computer until — sixteen screen colours. And music in three 


you've seen the VIC 20 by Commodore. voices and three octaves, as well as language and 
But by August you'll get your chance. sound effects. 
Because that's when the first VIC 20's will be So don't think of buying a home computer 
arriving at your Commodore dealer. until then. 
Then you can take a good, long look at what Because it simpy isn't worth it. 
makes VIC the best. AEE 


Like the real typewriter keyboard with —E CBG ii 
full graphics. And ade border ae nd E EE 


commodore 


COMPUTER 


Commodore Home Computer Division, 818 Leigh Road Trading Estate, 
Slough, Berks. SL1 4BD. Telephone: Slough (0753) 74111. 


continued from page 25) 
this, its evaluation function must be very well 


designed. Normally, the end- ‘game is the | 


weakest part of any chess computer's game. 
pu identical 2.5 program is also available 


the Auto-Response Board which addition- | 


ly has a touch-sensitive board for moving the 


nY, e 


Challengers. The Auto Response 
Board also possesses a slightly superior library 

" book openings. Beautifully finished in 
wood, this machine 1s the nearest yet to per- 
fection — at a price — £700. 


ensory 


Sargon 2.5, like the older Boris which has | 


the same manufacturer, occasionally flashes 
one of about 60 messages across its display, 
related to the state of the game. These add 


nothing to its chess-playing ability and the 


Auto-Response Board does without them. 
After a time they become boring, but it still 
amuses me to see the machine plead "I need 


help" when it evaluates its position as | 


desperate. 
Sargon 2.4 would be my recommendation 


for the serious player. However, club players 
should note that my estimate of its playing — 


strength falls below the distributor's claims. I 
cannot accept that its mid-game play, at top 


level — level 4 — is equivalent to a player rated | 


at BCF 170. 


The machine scored BCF 139 for complete 
games in the recent Evening Standard Chess | 


Congress, but London players are notoriously 
over-rated and I would assess its rating overall 
at about 130 — which is also the equivalent of 
a rating which it achieved recently in the U.S. 

The machines which follow are all best 
suited to beginners, and would be unlikely to 
seriously trouble most club players. 


Tandy's chess machine is custom-made in 
Hong Kong, and is clearly designed as a 
travelling companion with battery operation | 


— mains is an optional extra — and miniature 
pegs for playing pieces. At £70, it provides 
eight levels of play from two seconds to three 
hours, no book openings and no random 


responses. Changing levels alter the depth of | Frare: ie 


search and not the time allocated for thinking. 
The Chess Traveller, £60, bears a super- 
ficial resemblance to the Tandy machine, and 


John White presents a chess- 
rating analysis program in 
Basic. It has been designed to 
help you maximise your rating 
as a player. 

AS REGULAR CHESS players will know, the 


British Chess Federation organises a rating 
system for its league players over a season. The 


principle is that if you beat an opponent in the © 
ague, you take his rating and add 50. If you | 


we. vou take his rating and subtract 50. If you 
draw, the rating alone is taken. 
Ihe results obtained in this way over the 
sesson are averaged to give your rating for the 
sezson. Similarly, your opponents take 
account of your rating and their results against 
vou when determining their own new rating. 


@ * Circle No. 114 


ieces, similar to that described for the | 


| is again clearly designed as a travelling 


companion with battery operation and small 
pegs as playing pieces. There are seven levels 
of play and the machine also offers some book 
openings and random selection between moves 
— the cheapest in this survey to do so. 

The Boris Diplomat contains the same 
program as the original Boris which is now 
withdrawn. The original Boris was outdated 
and overpriced by today’s standards at its 
former cost of £180. The Diplomat is better 
value at £70 and is again designed as a 
travelling companion with mains or battery 
operation and small pegs for playing pieces. 


| The level of play is altered by setting a timer 


— up to 99 hours — and the machine also 
offers random selection between moves. 
The Delta-1, £40, is marketed by Sci-SysW 


| as a inexpensive alternative to the company's 


more prestigious Super Sytem III machine. 
The level of play is altered by setting a timer, 
and the move being considered is constantly 
displayed, as is quite usual for this type. There 
are no book openings and no random responses. 

Good value at the price for beginners and 
very attractively finished, but the manufacturer 
should do something about the weak response 
to an opening of e2-e4. The machine replies 
d7-d5 at all time settings up to five minutes. 

Texas Instrument's Videochess owes a great 
deal to the influence of British Master Levy, 


| CONCLUSIONS 


| MW The Sargon 2 5 remains ; the di cna. D 
. and fastest chess computer. The best _ 
buy for serious players, but the n : 


may be somewhat high. - 


. B Optim’s Intelligent Chess, £300, hasa | 
» superb colour display with many © 
... useful user: features, including taped. 
. tutorials on how to play the c game. 

The standard of chess is goan too — 

c Nasco, and i n the " version. oe 

stem Ill is. still. one ut e 2 
the better chess machines at £155. 

| Ferget the co tiy LCD board and — 

= printer - -a | chess board and paper : ~ m JS 

| ag WV sur j. wc oe "i D 2 n 


. but not as good as Sargon. - 
* L The Super Sy: 


,  andpen are ə much less expensive. 


Ratings vary from 80 — knows the moves 


only — to more than 200 — national/inter- 


national standard. An average club player 
would be rated at about 130-160. 
It is at once evident that it is theoretically 


| possible to devise a strategy which would raise 


your rating, allowing for the fact that the better 
your opponent, the more likely you are to lose, 
while the worse he is, the more likely you are to 


^ win. 


To take a trivial example, if a player rated at 
100 plays a national player with a rating of 200 
10 times, then, even though he will lose every 
game, his new rating will be 


(200 — 50) x 10 
10 


On the other hand, the good player's new 
rating will now be 


— 150 


who served as a consultant. It is available only 


| in ROM for the TI-99/4 home computer, at 


£45. The board is displayed on the computer's 
monitor in full colour and the result is very 


| pleasing. 


There are three levels of play, and each level 
can be set to play in an aggressive, passive or 


| normal mode. Unfortunately, it is rather hard 


to find in the shops now since the TI-99/4 
has not been an unequivocal success and, as I 
write, several retailers are destocking at cut 
prices. 

Since the program was written for the T'exas 
Instruments microprocessor, the RMS-9900, I 
fear that Videochess may disappear. This 


| would be a pity, since it is one of the better 


chess programs available in software. 
The Atari chess cartridge at £45 is available 


for the Atari Videogames System. The display 
| is lost while the machine ‘‘thinks” and the 


graphics are almost incomprehensible. There 
are no book openings. 

Finally, readers considering buying any 
chess machine will be pleased to hear of their 
reliabiliity. None of the machines I have tested 
has been defective — some straight out of the 
manufacturer's original packing — no retailer 


| I have spoken to has admitted to having 


received a single unit back for repair, and my 
faithful Challenger 7 has taken a tremendous 
keyboard battering without any defects at all. 


| a The. Sensory. 8 Fidelity is s excellent - 


value at £130 — or without the - 
. sensory board as the Challenger 7 a 


£85 — with a strong program. 


E The Auto-Response Board at £700 D 


must be the best chess computer - 
available, but the price is. beyond | 
most of us and represents poor value y 
in pure chess terms. s s 


EXHI 


: original version na TRS- 80 inis | 


Grandmaster or aiar 


(100 + 50) x 10 _ 466 
10 
So, both players will appear of equal strength 
at the end of the season. Clearly, the good 
player is well advised to avoid an opponent of 
such low rating. 
In practice, the teams in the leagues are 


| organised in decreasing order of rating, so that 


players of more nearly equal strength play each 
other. The program shown in listing 1] 
explores the possibility of evolving a strategy of 
selecting your opponent, if possible, to 
maximise your own rating. 

The outcome of a game involves a random 


| element RND(1) = 0.0 to 0.999 which is biased 


according to the difference in rating between 
yourself and your opponent. The bias is 
positive if you have the higher rating, negative 
if you have the lower. (continued on next page) 
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If random element + bias is greater than 0.6, 
you win. Ifless than 0.4, you lose, otherwise the 
game is a draw. Thus for equally-rated players, 
with no applied bias, the chance is 40 percent 
for a win, 40 percent for a defeat and 20 percent 
for a draw for each player. 

Ten games are played by your opponent at 
each level between ratings of 100 and 180, after 
you have entered your own rating if you do not 
have a rating, guess at 130 if you take chess 
reasonably seriously. 

The crucial line is line 70, where the 
probability of winning or losing a game is 
considered to be directly proportional to the 
difference in rating, leading to the straight line 
graph of bias plotted against rating difference 
illustrated in figure 1. This is obviously an 
algorithm which can be disputed, and readers 
might also like to substitute line 70 by the 
following: 

70 Z(J) = (R — X * 10) A3/100000 + RND(1) 

This provides the curved-line graph shown in 
figure 1, which intuitively seems to be more 
plausible: little effect when your opponent’s 
rating is close to yours, dramatically increasing 
as the difference widens. 

The first version of line 70 is technically 
correct since ELO ratings which are related to 
BCF ratings by the simple formula 

ELO = (BCF * 8) + 600 
are calculated so as to be linearly related to 
chess ability. 

The program is written in Microsoft Basic 
and should not present any problems. Note that 
your opponenr's rating is given throughout as 
* 10 * X", instead of simply as “X”, This is to 
save memory since otherwise the Dim 
statement of line 10 would require a total of 400 
memory locations, of which only 18 would be 
used. 
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Figure 1. 


Since the program is a continuous loop, it will 
be necessary to exit with CTRL/C or a similar 
command. I believe that constantly having to 
answer the question: "Do you want to try 
again"? at the end of short program runs is 
pointless and time-wasting. 

You should run through the program 
repeatedly to see what pattern emerges, and the 
results from each run should be compared to 
the previous one to test whether the results are 
reproducible. 

Club players with whom I have spoken all 
seem to favour different methods to beat ‘‘the 


JF. Wh 


+10 +20 +30 +40 +50 +60 +70 +80 
Rating difference 


b: 
(Your rating - opponent's} 


system”. How do your results compare to the 
following, mutually-incompatible statements. 


@ “To raise your rating, it is best to keep 
playing opponents who are slightly better". 

@ “To raise your rating you should only play 
opponents much worse than yourself", 


Finally, officials of the British Chess 
Federation can relax — no simple means of 
cheating is accessible with this program. May I 
remind readers that the best way to improve 
your chess play if not your rating is to keep 
playing a slightly superior opponent. E 


Note: Varibles shown on screen: 


Opp R = opponent's rating 


=i 3 be 


Final R = your final rating playing against opponent's rating 
W = number of wins by you against opponent's rating 


D = number of draws by you against opponent's rating 
L = number of defeats by you against opponents's rating 


“GOTO 
a0Ta 
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PROGRAMMABLE MOVING DISPLAY 


YES! Now you can write your own GENUINE, continuous, 

flicker-free routines on a 1K ZX80 (4K ROM). Just enter your 

routine into the MOVING DISPLAY PROGRAM (using a 

simple numeric coding system devised by JRS SOFTWARE) 

then sit back and watch your routine being carried out on 

CONTINUOUS display. 

Sent first class post in a padded envelope, your package 

contains: 

Cassette in a library case with 1K AND 2K versions plus three 
example programs, copied on both sides of the cassette 

Eight page instruction booklet 

Completed Coding Charts showing how the example programs 
work 

Eight blank Coding Charts to prepare your own routines 

Graph paper for designing your displays. 

ALL FOR ONLY £4,95 


SLALOM 


Can you weave your skier accurately between the 14 slalom 
posts and achieve a fast time. Beware hitting a post or the run 
boundary markers. Think you can miss out a post? You will get 
disqualified if you do. 


BLACK HOLES 


Black holes, continuously evolving at random, are bearing 
down on you. You must manoeuvre your starship to avoid 
being swallowed up. Dare you take the chance of entering the 
hyperspace corridor to escape or will you switch to a different 
path to gain a few more seconds before destruction. 

These great real time games require the addition of the 16K 
RAM pack. 

CASSETTE and INSTRUCTIONS — £2.95 for each program 
or, for the two on one cassette — £4.50 


JRS SOFTWARE, 
19 WAYSIDE AVENUE, WORTHING BN13 3JU. 
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Atom 
Explosion 
in 


Cambridge! 


See the sensational Acorn Atom on 


demonstration at Cambridge Computer 
Store. Also the Acorn kit systems and the 
UK101 now at the reduced price of 
£149 + VAT. 


We have low-power 2114 RAM at 
only £4.38 + VAT for 1K Byte and the 
stock in our Electronics Department 
includes a huge range of IC's and components. 


Cambridge Computer Store 


1 Emmanuel Street 
Cambridge CB1 1NE 
Phone (0223) 65334/5 


* Circle No. 116 


ZX81—2X81— ZX81—2X81 


"Basic" 
Programming 


Two-day intensive course 
only £57.50 inc. VAT !! 


Courses are limited to six people only 
and we Guarantee individual tuition 


For full details 


Phone 01-328 9232 


All credit cards accepted 


AG A COMPUTER 


SERVICES 
194 KILBURN HIGH ROAD, 
LONDON NWE6. TEL: 01-328 9232 


* Circle No. 117 


Diskwise Ltd 


25 Fore Street, Callington 
Cornwall, PL17 7AD. 
Tel: 05793 3780 


Devon & Cornwall 


Computer enthusiasts look no further 
WE STOCK THE FOLLOWING PRODUCTS: 
APPEEIEDPLDIS SR ea 


VIDEQ GENIE REI a ne MEDIAL 2 < | | 
TRANSAM TUSCAN................ ES, Z. 
EPSOM MX80 F/T................. AA ERIR £425 
Plus extra for I/F to Pet, TRS80, etc. 

MICRO LINE Gii iinn PR, e £325 
OLYMPIA SCRIPTA 

DAISYWHEEL quality printers from..................... £838 
TANTEL PRESTEL ADAPTER... £170 


.  . AND LOTS MORE... 
Above prices plus VAT 


Paper, Discs, Books and the largest range 
of APPLE BUSINESS SOFTWARE in the 
South West 


Plymouth Shop now open at: 
Deptford Place, 
Northill, Plymouth. 
Tel: 267000 EN 
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ORACLE OF CHANGE - 


I CHING 


The / Ching, or Book of 
Changes, is an ancient work on 
divination in which is distilled 
much of the wisdom of a 
culture measurably older than 
our Judaeo-Christian one. John 
Aldred offers an easily- 
translatable Sharp MZ-80K 
program which augurs well for 
the future of the more unusual 
micro applications. 


BOTH OF THE great Chinese religions, 
Confucianism and Taoism, have drawn 
heavily on ideas contained in the J Ching. It is 
proper, then, to treat this volume with a 
substantial measure of respect. It is not a 
game: the work only begins when you have 
thrown your hexagram and strive to 
understand the meaning of a text what may 
seem obscure and difficult, and to relate it to 
your own life. 

Some observers recommend meditation 
beforehand, to clear the mind of all that is 
trivial or extraneous; this may not be 
necessary, but it is important not to treat the 
program as an interlude in a Space Invaders 
session. 

Originally, the divination was performed 
with the aid of 50 yarrow stalks, which are 
thrown in such a way as to form an apparently 
random pattern of six lines. The symbol built 
up in this way is then interpreted by a text. To 
Western minds, this may seem bizarre or 
uncouth: what significance can a randomly- 
generated symbol have? It is in this area that 
the Book of Changes demonstrates its great 
difference from Western methods of 
divination. 

The argument is that the unconscious in the 
mind of the seeker is released and interpreted 
through the fall of the stalks. If you believe in 
the system, the parameters which form the 
symbol will correspond more closely to the 
situation of your life on which you need 
advice. Put in a quasi-scientific form, you 
might say that the fall of the stalks was 
determined by telekinesis. After all, it is you 
who throw the stalks. 

The throwing of the stalks is a complicated 
procedure — though mathematicians might 
find the account contained in the 
Wilhelm/Baynes translation, published by 
Routledge, Kegan and Paul, especially 
stimulating — and most seekers in the West 
use the three-coin method. This consists of 
throwing three coins and interpreting the fall 
in terms of the four possibilities. 

This is done six times and forms a hexagram 
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BY JOHN ALDRED 


which may or may not contain moving lines — 
lines which change to their opposites and 
which modify the first hexagram to form a 
second, subsidiary hexagram with a different 
interpretation from the first. 

Purists may be interested to examine in 
depth the randomising aspect of this program. 
The whole point of the J Ching is that the 
symbol which is generated randomly is in fact 
influenced by the throws — the agency — of 
the thrower. If there is no genuine randomness 
— that is, if the computer itself rather than the 
subject is making the “decisions” with respect 
to each throw of the coins, it may invalidate 
the real nature of the oracle. Be that as it may, 
there is a tremendous wealth of wisdom in the 
I Ching: if the program serves to initiate 
potential readers, it is valuable indeed. 
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To use the program, formulate a suitable 
question and a hexagram is constructed, the 
correct interpretation of which provides the 
answer to the question, A hexagram is built 
from the bottom upwards. Each line depends 
on the result of tossing three coins. A head 
scores three and a tail scores two. The four 
possible results are: 

Three tails 2+2+2=6 Old Yin 
One head two tails 3+2+2=7 Yang 


Two heads one tail 3+3+2=8 Yin — — 
Three heads 343-4 3-9 Old Yang—O— 


6 X — — 
5 
UE nre iD 
3 ——0—— 

2 ———————-— 
1 
Figure 1. 
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Figure 2. Figure 3. 
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For example, after six throws, you might 
have the situation shown in figure 1. Lines 3 
and 6 are change lines and are more 
significant. The hexagram is identified by 
ignoring the X or O in change lines for the 
moment — figure 2. A second, less important 
hexagram, giving a broader answer to the 
question, is formed by converting each change 
line to its opposite — figure 3. Of course, if the 
tossing of the coins produces no change lines, 
only one hexagram is produced. 

There are 64 possible hexagrams and 4,096 
different combinations of lines. To interpret 
the hexagrams you need a book of the J Ching. 

When the program is run, each line is built 
up in turn, and then the name and number and 
page references in the book for the hexagram 
are shown, along with markings for the ruling 
lines. @ denotes a governing ruler and 
denotes a constituting ruler. The names of the 
constituent trigrams — top and bottom three 
lines only. If there is a change hexagram then 
this is also shown with corresponding 
information. 


F 
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REM MZ-5ØK 
F 


I CHING cArerox 3K FRM 
RINT"G":G07026 


RIHTLEFTECDE, D>: RETURN 


BETES: IFES=""THENE 


ETURH 

ORK=1 TO2SG#lls NEXT: RETURN 
be="dugEegengessecengee Les 
DIMACe4.1».BfC64. 2o. TE CIO. 
DIMX$C32 


SSSDU:DITUCERRERREREQU:US-IU 
FEZA UNC SD UICC XS UL 


xs (Bu a rer " 
X$C 1 =" | i tod L3 Lb S 
KCD =" tt td 


¢¢35=" _——ES ee — EES a ae Ce FS 


T$CB»-"Tails":T$Clo-z"Hzadz" 

Lf$(Q»o-" "«CHR$XZ24C6o4" "sLECIos"ER4I":L$i2o-" et 
FORJzaTOS:L£4JI»-H$4LTCIO*R$: NENT 

DATA1; 34,5, 26, 1129214743: 2»»3 P 
DATAS9, 5215-5 : 5 
DATAES,; 22, 36.37, 30. 43. T 5 60> 4i; 
FORJ=1705: FORK=1 TOs: READATUL CK. 
TRECI S LL PETRE CR" 122^: TES C3) 0^2 
TR$C6»-2"211": TR£C?OE"121" : TEFE£CBOo 2" 112 
TH$C1»z2"Ch^ien":TN$(25-" Chen" DTNECS jz' 
TN$(652" Sun": TH$CG?»-" Li": TNSCS I=" dui 
SP#(G)="The Gentle, Wind":SP$cl1o-"The Joyous: Lake" 
DATAS: Ch ien: 3:3639: The Creative 


$(T)= "ON" 


Aou cw 24755262 


;,50.23,13,; 55 


'"TR$CSos"222" 


"STNS(S=" K fun" 


102 DATAZ>K ^un» 11.385, The Receptive 


183 DRTR15:.Chun: 16.398, Difficulty 


at* the Besinnins 


184 DATA2ZS, Mens, 20.465, Youthful Folly 

185 DATAS; Hsu, 24:410; Waitina 

166 DATAS: Suna» 28» 415, Conflict 

107 DATAZS; Shih» 31,420, The Army 

188 DATAS.Pi-35,425,Holdina Tosether 

189 DARTRDS.Hsiaou Chus 40430, The Taming Fower*of the Small 
118 DATACS, Lü- 44, 435, Treading 


112 DATABS.P“i,52, 
113 DATAZS, Tune Jen. 56 


DHTRH26. T ‘ai,48,448,Peace 
446.Standstill 
$31>,Fellowshirptwith Men 


114 DATAS.Ta Yu- 59,456: Possession int Great Measure 
115 DATAS,Ch“ten,63,461,Modesty 

116 DATA4: YÜ» 67, 466.Enthusiasm 

117 DATAIS,Sui,71.471,Followins 

118 DATAS,Ku,?S,476,Work on What KastBeen Sroiled 
119 DATAI2:Lin: 7,481, Approach 

126 DATAS, Kuan: 82:485; Contemplation 


DATAS: Shih Ho» 86:439, Bitinas Throush 


122 DRTR26;Pi.90.494.Grace 

123 PATRE: Po.93.580,S5plittins Apart 

124 DRTRI:Fu: 97: 504, Return 

129 DATA1S, Wu Wana: 194,569, Innocence 

126 DATASS6.Ta Chu; 183:514; The Tamina Fower*of the Great 


127 DATAS6. 1,187,512 


>The Corners* of the Mouth 


128 DATA24.Ta Kuo, 111.524,Preponderancetof the Great 
129 DATAZS:K “ans 114>538-The Abysmal 
138 DRTR25.Li»s1198;535.The Clinsins.*Fire 


DATA4S. Hsien. 122,548. Influence 


132 DATAZ; Hena» 126; 545. Durat ion 
133 DATAABS, Turns 129, 556, Retreat 
134 DRTR4;Ta Chuans, 133-555; The Power of * the Great 
135 DATAS: Chirn- 136,559; Prosress 
136 DATAZ5F.Mine I,139:56¢-barkenina of * the Lisht 


137 DATA2S.Chia Jen, 143,569, 


The Family 


138 DATAZS-K uei» 147,573: Opposition 

139 DATAS: Chien, 151,579-0bstruction 

148 DATAZS, Hsieh, 154,534. Deliverance 

141 DATACSF:; Sun, 158, 589, Decrease 

142 DATAAZDS, 1,162,595, Increase 

143 DATASF,Kuei-, 166.662,.Breakthroush 

144 DATAARZS, Kou, 170, 608- Comnina to Meet 

145 DATA4SS, Ts ‘ui: 174-614: Gatherina+Tosether 


146 DATAAS: Shena, 175,619; 


Fushina Upward 


14? DATAZS: K “uns 181; 623» Oppression 


148 DATAS, Chins, 13 


£.629.The tell 


149 DRTRS.Ko.139,635.Revolution 
156 DATAS6, Tins.193,641. The Couldron 


DATA -Chen 197,647, The Grousins. *Thunder 


152 DATA6:. Ken, 260.652,.Keernina Still.sMounto:ir 
153 DATAZS. Chien, 244,657, development 

154 DATACSF:Kuei Mei, 208,665. The Marrvins*Moiden 
155 DATAS: Fens, 213,669, Abundence 

156 DATAS, LU, 216.674. The Wanderer 

157 DATAADS. Sun, 226, 679, SP 

158 DATAZCSF, Tui; 22356 So, SP 

159 DATABDS, Huan, 227-629, Dispersion 


1680 DATAS: C Chieh, 2315 V 
162 DATA2S; Hsiao Kuo, 


ae ior 
É 8.Irner 


Truth 
7Hs.Preronderance#o¢d the Small 
O3.Arter Completion 


DATA2,Chi Chi» 244.7 


164 DATAS: Wei Chi.248.714. parore Completion 


165 FORJ=17T064:READGS.As.6- 


FF RFC], 2 GS AS T 8528s: Ac J. a .=8:A¢J,15=f 


166 B$CGI. 1 =F S:NEXT 
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286 
265 
216 
226 
236 
244 


CF=6: GOSUBS88: FORL=1 706: S=8: PORESSS68+ +4: LE? : FORJ=1 703! GOSUBE 
D=17+J: IF J=1THEND=21 

GOSUESTERINTSPC C622 2S1NTCRNDC12*2)42 2 D=18+ J GOSUBSIPRIWT""s T#fS-295 
PRINTTRBCIZ*L:4O:LEFT$CTRZZ-22. 193 1 £284 2: HESTI: D223: GOSUBS 
PRINTTRBC12«Le45 i STEELS UNCLOS S-6 
D-15-L:2: GÜSLE3: PRINTSTR$ZLO:" "sL$iS-62::IFCSz60465295 
THEHFRIHTSTR$55 

POKES3360+L4#4, 128: HENTL$1l—2: GOSUBS! FORD=1 57025: GOSUBS: 
FRIHTSPFCC3325: NEXT 


FOüRLz1TO&:UCCcL »-UMcL » 

IFGUMEZL 22854 CUMC L32—32THENCF- 1:UCCL»21-4UMEZL 2.73: UMCL o2 22-UMCL».« 
HEXT:L71: GOSUBpeaa: LHzx: GOSUBSBES: Lina: HM= UL CUM; LM» 

L-1: GOSUBE05:LC=x: GüSUBÉGS: UCes:HC- -UL EUC; LC? 

PRINT" MAIN HESAGRAMN": PRIWT" " 

Tz2: HzHH: U=UM: LzLHMH: GüSLUB?GOB: IFCF-1THEH4SüB 

D=6: GOSUBS:FPRINTTABC Z3»: "Ha": FREIHTTHEcZ 755: "BChanae" 

PRINTTABSC 2693 -UHexas ram: GOTO 3S 

PRINT"O": TAB¢ 2393 "CHANGE HEXAGRAM": FRINTTHBCZ3»5" " 
FORL=6TO1STEF- -1: D=15-L#2: GOSUBS: PRIHTTRBECZZ»: LE UCEL»): NEXT 


T=22: H-HC: UzLIC: L-L C: aOSLIp? AH 

GOSLIBe: PRINTD$:" Do vou want to cast another hezxaaram?7"s: 
GOSUBE: IFEF=""""THENFRINT"&": GOTO266 
IFE$-Z"H"THEHFRIHT"E":EHD 

GOTO4*36 

D=16: GOSUBS: FÜüRJI-Z1TOS: PRIHTTRBC? S S$CUBRLEZMIDSZ"BG12111213"; 
J; 1229: HEST 

D=17 : GÜSLIBS: PRIHTTRHBCS»: "Lines8üs858' ::FÜEBZITO3: FRIHT"Tozz" 


«pj: "pannaan. 


NEXT = PRINT"BScore":FÜRB-1TO6: :POKES3966+A*4, 32-H: HEST: D2z5: GOSUBS 
PRINTTRB£125»:"4Heads = 3 Tails = 22"3 
ea PSOE OT RINT TAE 1853 "Hit any key to toss a coin": RETLIEH 


R$-"":FÜRI- LTOL+21AS=AS4+STRECUICC 3 S HEXT 

L=4:4=1 

IFA#=TR# cS THENRETURH 

S=S+12 6070616 
FORA=1TOLEN*AS¢CH: 2392 A$= "e": B=ASCEMIDSCAFCH: 22.8. 122 
IFB2S4THEHH£$-"*'":BpgzB-18 

D-111-2*B: GüSUE S: PRIHTTRBCT-12: A$: NEXT 

D-15: GÜSUBS: Hz £1-*LÜGZH»?*LEHCHECH: 8252.72: EH: IFHZSTHEHRZ& 
PRIHTTRHBCT*G6-H2:"Ho. ":Hs": "SAFCH, Bo: Dz16: GOSUBS 
PFRINTTRBCT4*&G-H»:LEFT£$il£.ETE*22 

D=17:GOSUBS: IFLEHCRECH: 122 217 THEHHz 18: GÜTO? 46 
IFH$£H:152"SP"THEHB$CH:15-3P£$£H-572 

HT-8: IFHZ1B8THEHHT-3 
FRIHTTRECT*HT-CITLEHZHTCH: 1532722: "£C" 5 R$ CHO bos "a": GOTO? S8 
IFMIDSt£H$CH: 15: BH; 122" "THEH?42 

HzH*1:Gü0TO?48 


' AF¥=LEFT#CAFCH, 13:0-1) 


IFMIDS$CHEGCH: 12: H-15 122", "THENA$=LEFTELA$ iH: 13, A-234"; " 
FRINTTHECT*S-LEHCH$»5.235:" £c": AF: B$= -RIBHTS: CAEH: 12  LEHCHTZH: 1252 7H? 
Dz18: GOSUBS: FRINTTRECT*S-LEHCES32.z22:Biri"i" 


foe Dp-28:605UB35:PRIHTTHECT»:"Book 1: Pase": Ae iHe BO 


PRINTTRE&T»:"BEook 2: Fase":BHCH: 12: FEIHTTRECT2:"E--— TRIGEHMS ==—" 
H-U:EBEzL:GÜSUB?9B:PEIHMTTHBCT25" Lllpgpepr: "Ss Aes THECUS 
H=LIB=U:GOSUEPSEIPRINTTABC T33" Lower: “sats THE¢L os: RETURN 

A$=" "1 IFHZ?THEHIFZBZ42O-CE-SOTHEHH$-" " 

RETLIEH B 
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ATOM OWNERS 


LOOK OUT 


There are DODGEMS about! 


Dodgems is just one of the 
brand new games packs from 
Acorn, the manufacturers of 
your Atom. You have to steer 
your car around the lanes 
collecting points. But beware! 
There's a computer controlled 
car programmed on a collision 
course, If you survive the game 
ts faster. Also in Games Pack 
are Simon and Amoeba, 


x 


GET THE BEST—FORGET THE REST 


All Acornsoft 


mes are designed and produced by the manufacturers 


of the Atom. Trust the manufacturer to get the very best out of his 
product. Realistic sound effects, great graphics and colour too! 


GAMES PACK 1 
Asteroids Shoot them before 
they crash into you. Lists ten 
best scores, Program 4K, 
genes 6K. 

ub Hunt Command a des- 
troyer tracking a submarine, 
find its position and destroy 
it, Program 1K, graphics 4K, 
needs floating-point. 
Breakout Score points knock- 
ing bricks from wall. Ball has 
two changsé of A e "d 
speed, Program 3K, graphics 
12K. COLOUR 


GAMES PACK 3 
Rat Trap Move your rats with- 
out colliding with the trails 
left, Entangle your opponent 
before he entangles you! High- 
qe rat action replay . Program 
K, graphics 6K. 
Lunar Lander Land a spacescraft 
on a lunar crater; altitude 
velocity , fuel and drift. Program 
1K, graphics *#K. 
Black Box Deduce the position 
of four invisible objects in the 
Black Box by firing rays at 
them. Program 4K, graphics “4K. 


GAMES PACK 4 
Star Trek Classic computer 
gore: rid the universe of Klingons. 
ort and long-range scans, 
galactic map, phasers, photon 
torpedoes, shields etc. Program 
5K, graphics 2K. 
Four Row Take turns in placing 
marbles on the board; the first 
to get a line of four wins, Program 
5K, graphics 6K. COLOUR 
Space Attack Repel the invasions 
of earth and avoid being hit by 
the gunner ships, Becomes pro- 
gressively harder with each 
laa Program 3K, graphics 


GAMES PACK 7 
Green Things An alien life-form 

has invaded your space-craft; dis- 
cover a way of destroying it with 
the weapons available on the ship 


GAMES PACK 2 
Dogfight Two-player game; each 
player controls a plane and tries 
to shoot down his opponent 
without crashing. Program 4K, 
aphics 6K. 

stermind Guess the computer's 
code before the computer guesses 
yours; program 3K, graphics 74K, 
Zombie Land on Zombie island; 
try to lure all the zombies into 
the swamp. In desperation jump 
into hyper-space! Program 3K, 
graphics 4K, COLOUR 


t DRIFT 
1*8 +8 


ALTITUDE DESCENT Fut 
2316 $1 


GAMES PACK 5 

Invaders The most popular video 
game, with invaders, flying 
saucers, shelters, and full sound 
green. Program 5K, graphics 
Wumpus Wander in caves in- 
habited by the Wumpus. Find 
and shoot him before he eats 
you, Pits and bats make things 
harder, Program 2K, graphics 4K, 
Reversi Reversi, or Othello 
played with counters that are 
black one side and white on the 
other; Program 3K, graphics 
*K. COLOUR 


Program 5K, graphics 2K. COLOUR 


Ballistics Take turns in firi 
shells at the other player, taking 
into account the wind and shape 
of the hill, Program 3K, graphics 
6K, needs floating-point. 
Snake Grow yourself a snake by 
guiding it towards digits which it 
eats. Program 2K, graphics K, 


ORDER TODAY! 


Just send a cheque or money order. Only £11.50 per pack 
including VAT and post and packing. State which packs you want. 
Or ring 0223 316039 or 01-930 1614 quoting your 
Access or Barclaycard number. Allow 14 days for delivery. 

Or if you think you can wait for more details just write to 


Acornsoft Limited, 4a Market Hill, Cambridge. 
ACORNS&FT TAKE GAMES SERIOUSLY 
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Personal Computer Palace 


COMPUTERS 
FOR PEOPLE 


We have the Video Genie in stock with sound at 
£367 inc VAT and free U.K. delivery, dust cover, 
programmes and manuals. Accessories can be 
fitted to your machine before we send it. 


All our equipment comes with a 12 month Part and 
Labour guarantee vm 

giving on site 

service and free 

installation. In 

the Reading area 

please telephone 

before ordering. 


Free sound unit fitted 


6 Castle Street. Reading, Berkshire 
Tel: (0734) 589249 


Open 9am — 6pm 
(CLOSED WEDNESDAY) 
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PET Programs 


Hangman (3000/4000/8000) £5.95 
Quickfingers and Typing Tutor £4.95 
Spaceflight and Depth Charge £5.95 


and many more... 


For full details 
Tel: 01-328 9232 


ALL CREDIT CARDS ACCEPTED 


AG A COMPUTER 


SERVICES 
194 KILBURN HIGH ROAD, 
LONDON NWE6. TEL: 01-328 9232 
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MICRO LEISURE HOBBY 
MODULE 
(HOME PROGRAMMER) 


The ‘Hobby Module’ enables you to programme your 
own games computer in co/our. This unit fits directly into 
the existing cartridge slot of your ‘Teleng 

Rowtron/ Database’ games computer, and enables you to 
write your own games/ computer programmes using 
machine code. 

It incorporates its own 2K monitor and user RAM with 
six I/O lines. Cassette interface included to store user 
programme. Price £49.95 each 


Also: 
Alien invasion Cartridge (to fit Teleng 
Rowtron/ Database) 


£14.45 each 


Chess Cartridge (to fit Teleng Rowtron only) nine levels 
of play single/two player, allows you to retrace moves, 
requires off-screen board (not supplied) £34.95 each 


Standard range of Teleng Rowtron/ Database 
cartridges available 


Also: 

Cowboy, Face The Music, Flag Capture/Memory Match, 
Video Pinball, Reverso £14.45 each 
All prices inc. VAT and delivery. 

For further details send S.A.E to: 


BRAINTREE MICRO LEISURE LTD. 


2 Everitt Way, Station Road, Sible Hedingham, 
Halstead, Essex 
Tel: 0787 61460 


£12.95 each 
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Mini-Digital Recorder 


THE FAST AND SIMPLE ALTERNATIVE TO DISC 


e High Read/Write speed — 6000 baud 
(10-20 times faster than audio cassette) 


e High data integrity (error better than 1:10”) 
* Nokeys — under software control — facilities 


normally only available with disc 
* Uses proven Philips mechanism 


* Large capacity — up to 
120K bytes 


e Additional RAM and ROM 
e Firmware included 


e Robust construction/ 
Attractive appearance 


e Compatible with 6502 eres) | 
based computers including P — 2 


PET, AIM 65, KIM, OHIO, COMPUKIT, etc 


COMPUTOR 


C|UIRIRÍA COMPONENTS LTD. 


SANDGATE INDUSTRIAL ESTATE, 
HARTLEPOOL, CLEVELAND. TS25 1UB 
TELEPHONE: (0429) 72996 
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Quality support for; ATOM 


ZX80 ACTION ! 
2 games per cassette - for only £4!! 


Flicker-free action games for your 7X80. 
Only 1K RAM needed, and the original (4K) ROM. 


Cassette C800: BRKOUT ------- ACK - ACK £4- 
Cassette C808: SHELL GAME - - - - INVADERS £4- 


The ZX80 Magic Book 

*NOW WITH 8K ROM / ZX81 SUPPLEMENT*, Games programs, 
computer music, converting programs written in other 
BASICS, RAM and I/O circuits, and much more, £4.75 
Supplement also available separately for 50p. 


Getting Acquainted with your ZX81 


A Tim Hartnell masterpiece. £4.95 
23«23 WAY ZX80/81 EDGE CONNECTOR SOCKET £3.50 


ATOM CASSETTES ; £5 each 
CAAA: BREAKOUT + CUPBALL*3D MAZE+SIMON 2 
CAAB: PINBALL* LETTERS * SPACEWAR * DRIVE 

caac: HAMMURABI+OTHELLO+SCRAMBLE+HEXPAWN 


The ATOM Magic Book *RECOMMENDED BY ACORN* 
A wealth of games and other programs; storing speech 
in your ATOM, converting programs written in other 
BASICs, tape recording hints, plus many other useful 
hardware and software tips. £5.50 


32K Byte ATOM RAM Board £125.00 
Single Eurocard; fits inside ATOM's case. Built and 
tested. Complete with connectors and buffer IC's. 

Also suitable for other 1MHz 6502 / 6800 computers. 


ALL PRICES INCLUDE U.K. P&P « VAT WHERE APPLICABLE 


TIMEDATA Ltd. 57 Swallowdale, Basildon , Essex 


* Circle No. 123 


£195.00 + £2.75 p.p. + VAT 


Also Available (Prices Excluding VAT) 


£ 
Tape Cassettes (boxes of six) 15.90 
MDCR 220 Mechanism 83.00 
Interface Board (1 MHz) )for 42.50 
Memory Board with firmware ) MDCR 220 45.00 


* Circle No. 124 


VERSATILITY 
IS THE KEY 


All microcomputers are versatile — some, however, are more versatile 
and expandable than others. 

The Video Genie System is now available complete with a range of 
expansion units to provide a full 48K RAM, quad disk, system with 
printer; even this is further expandable via the two slot S100 bus 
contained in the expansion box. 

Software is the most important component of any computer system: — 
the Video Genie uses the renowned Microsoft level Il BASIC interpreter, 
so TRS-80° BASIC software will run on the Video Genie to further 
enhance its versatility, with a huge program library available. 

Lowe Electronics are further enhancing the versatility of the Genie 
system: we have designed lower case adaptor, sound kit and now colour 
systems and music synthesiser. 

The system is shown below. The Video Genie range starts at a 
recommended retail price of just £325 plus VAT. 

Contact Lowe Electronics for full details and a dealer list, we think 
you'll be impressed! 


LOWE ELECTRONICS E 


CHESTERFIELD ROAD, MATLOCK, DERBYSHIRE DE4 5LE TEL: 4995 
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Inside story on ZX-80/81 


machine code BY TREVOR SHARPLES 


Machine code is one aspect of 
computer programming the 
ZX-80/81 manuals do not cover 
at all. Trevor Sharples sets out 
to remedy that deficiency. 


IT CAN BE said that it is not necessary to under- 
stand machine code to program a computer — 
you can always stick to Basic. However, 
understanding machine code can give you a 
degree of flexibility which Basic will not 
allow. This has been proved by the range of 
moving-display and flicker-free machine-code 
programs now on the market. 

Some microcomputers — the Acorn Atom 
and the Tangerine Micron are examples — 
have a facility resident in the ROM for writing 
machine-code programs. The ZX-80/81 do not 
have this facility, so it takes a great deal of 
work to write machine-code programs on these 
computers. 

The central processor unit, CPU, is the 
brains of the computer — the ZX-80/81 CPU 
is the Z-80A microprocessor. The CPU obeys 
instructions written in the form of pairs of 
Hexadecimal digits — FF, C3, O7 are 
examples. Each pair of Hexadecimal digits 
has its own special meaning for the CPU. 

When you write a program in Basic, the 
Basic interpreter, which is part of the ROM, 
translates the Basic language into a series of 
Hexadecimal instructions which the CPU can 
understand. This series of Hexadecimal 
numbers is known as machine code. 

You may have heard the term assembler 
before. This is a stage between Basic and 
machine code, An assembler program provides 
an easy way of writing a machine-code 
program. Each of the Hexadecimal machine- 
code instructions has an assembler mnemonic 
— LDA 76, for example. This means LoaD 
the Accumulator with 76, and can also be 
written as 3E76 since 3E is the Hexadecimal 
instruction which LDA represents. The 
assembler will also store the machine code in 
certain memory locations of the computer. 

Because the ZX-80/81 do not have assembler 
programs written into the ROM, it becomes 
more difficult to write machine-code 
programs. You cannot use the assembler 
mnemonics as there is no assembler to convert 
them into machine code. So, if you program 
the ZX-80/81 in machine code, you must use 
the Hexadecimal pairs or their decimal 
equivalents directly. 

These Hexadecimal pairs range from 00 to 
FF — 0 to 255. 255 is the largest number that 
can be stored in one byte. A byte is made up of 
eight bits — a contraction of BInary digiT, 
and each bit can be a one or a zero. So the 
range of binary numbers stored in a byte is: 
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00000000 to 11111111 — 0 to 255. 

Each of the 256 Hexadecimal pairs repre- 
sents a CPU operation code — often abbre- 
viated to op code. Some op codes are used just 
by themselves like 2B, which represents DEC 
HL — decrement the value stored in the HL 
register by one. Other op codes must be 
followed by data or instruction codes. 

We looked at the example 3E76 (LDA 76) 
earlier. The 3E is the op code and the 76 is the 
data code; load into the accumulator, 3E, the 
value 76—76. Address codes are similar to data 
codes in that they follow an op code, but 


whereas data codes contain values, address 
codes contain the destination addresses of the 
Goto op codes. 

For example, when the computer comes 
across the op code 3E — LDA — it knows that 
the next pair of digits is the value it loads into 
the acumulator. In our example the value is 
76. However, 76 is also an op code, and if used 
in another situation it will instruct the CPU to 
do something rather than represent a value. 
This is true for all 256 Hexadecimal pairs. 
Depending on their position, they are either 
op codes, data codes or address codes. For 
example: 

3E/76 
op code/data code 

A full list of op codes can be found in several 
books. Probably the best source is 
Programming the Z-80 by Rodney Zaks 
which, if you are serious about machine-code 
programming, is a vital reference work. Other 
recommended books are the Z-80 instruction 
handbook and the Z-80 software gourmet guide 
and cookbook, both by Nat Wadsworth. 

Learning to program in machine code is an 
exacting task. Once you know what you are 
doing it becomes reasonably easy, but you still 
require a good deal of concentration. This 
article is not meant as a complete course in 
machine-code programming. It is trying to 


show how you can use machine code on a ZX- 
80/81. 

We have discussed the fact that the 
ZX-80/81 do not have the assembler facility 
So how can you go about writing machine- 
code programs? Try this example: 

10 POKE 17000, 201 
20 PRINT USR (17000) 

The decimal number 201 represents the 
Z-80A op code for return to Basic. When you 
Run this program, the computer Pokes 20! 
into address 17000. USR(n), where n is an 
address, calls the machine-code subroutine at 
that address. 

In this case, the subroutine is 201 (Return), 
so the ZX-80/81 will print 17000 since the 
value in the HL register, which is the general 
storage area of the CPU, was unaltered. If we 
now do some mathematical manipulation: 


10 POKE 17000, 43 
20 POKE 17000, 201 
30 PRINT USR (17000) 


The decimal number 43 represents the 
Z-80A op code for “decrement HL register b: 
one”. When the machine-code subroutine is 
called this time, the value in the HL register is 
decremented by one before the Return. The 
ZX-80/81 will print 16999 as the answer. 

You are not restricted to using 17000 as the 
start address of the machine-code subroutine. 
However, you do have to be careful where you 
put the machine code as it can be overwritten. 
That is, the ZX-80/81 does not know it is 
there, and unless you put the subroutine at 
addresses the computer is not using, there is a 
chance that it will be corrupted. 

A good rule of thumb is to leave about 200 
addresses free after the last address of the 
program listing — more if you are writing 
longer programs. 

PRINT USR (47) + 200 
will give you a good start address for your 
subroutines. Try running the last program 
with different start addresses. 

Rather than Poke these subroutines into 
high vacant memory addresses, it is possible to 
Poke them into known and protected 
addresses. Add the line: 

5 REM XXXX 

If you change the start address of the 
subroutine to 16427, 16514 on a ZX-81, the 
computer will store the machine code in the 
Rem statement. This is handy as the machine 
code cannot be overwritten, but do not list the 
Rem statement. Sometimes, but not always. 
this will cause the ZX-80/81 to crash. 

Poking individual numbers into con- 
secutive addresses is all very well for smal! 
routines, but is rather cumbersome for a lonz 
machine-code routine. A ready alternative is 
the Hex loader. The Hex loader is a short 
program which Pokes a series of Hexa- 
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decimal pairs into consecutive addresses. 

This is extremely useful for long routines as 
the loader program can be deleted once the 
machine-code subroutine has been loaded. Let 
us look at two examples: 


10 POKE 17000, 33 

20 POKE 17001, 0 

30 POKE 17002, 0 

40 POKE 17003, 57 

50 POKE 17004, 201 

60 PRINT USR (17000) — 16383 


This is a test for the amount of memory in 
circuit — 1024 for a 1K machine and 16384 if 
the 16K RAM pack is fitted. We can also load 
the machine-code routine with the Hex loader. 
ZX-81 owners will have to change lines 60 and 
90 of the routine to emulate TL$ as given in 
the manual. 


10 LET A= e 

20 LET B 

30 LET A$ = = 210000399" à 

40 LET C - CODE (A$) 

50 IF C=1 THEN GOTO 120 

60 LET A$ - TL$ (A$) 

70 LET D — CODE (A$) 

80 POKE A, 16* (C —28) + D—28 
90 LET A$ — TL$ (AS) 


110 GOTO 40 
120 PRINT USR (B) — 16383 


At first glance, this looks complicated, but 
all it does is Poke the first Hexadecimal pair 
into the start address 17000, the second pair 
into the second address 17001, and so on. Line 
30 assigns A$ which contains the Hexadecimal 
pair reprentations of the decimal numbers you 
Poked in the first program — 21233; 
00-0; 39257; C9=201. 

Because of the way Sinclair Basic works, A$ 
can contain up to 255 characters — more than 
enough for most machine-code routines. 
Michael Kirkland of the National ZX-80 and 
ZX-81 Users' Club has written the following 
program to find the address of any given point 
in a Basic program. Although each Hexa- 
decimal pair is written separately with 
comments, they should be run together 
without spaces as A$ of the Hex loader. 


Address Hex code Comments 
17300 21 Load HL 


17301 28 16424 — start of program 
17302 40 
17303 3E Load A 


You may be wondering what 
on earth to do with your ZX-80 
or ZX-81 once you have 
worked through the manuals. 
Tim Hartnell obligingly shows 
you the way into new 
programming territory with an 
explanation and example 
listings of random-number 
generation — the key to 
writing games programs. 


17304 08 Key chr 

17305 23 Increment HL — obtain 
next address 

17306 BE Compare content of HL 

17307 28 Jump if zero 

17308 03 to 17312 — check for 9 if 
8 found 

17309 20 Jump if not zero 

17310 FA to 17305 — try again if 
not found 

17311 C9 Return to USR if finished 

17312 23 Inc HL if 8 was found — 
obtain next address 

17313 3E Load A 

17314 09 Key chr 

17315 BE Compare content of HL 

17316 C8 Return if zero — return 
to USR with address in 
HL 

17317 20 Jump if not zero 

17318 FO to 17305 — try again 


The number in address 17301 must be 
changed to 82 for the ZX-81 and new-ROM 
ZX-80. To operate this program, you must 
insert any two characters not used elsewhere. 
We use 08 and 09 in this example. The 
machine-code routine searches for, and gives 
the address of, 08 followed by 09. 

Type the Hex loader again and assign the 
string of Hexadecimal pairs to AS. Change 
line 10 to: 

LET A= 17300 
and line 120 to: 
PRINT USR (B) 

If you add a Rem statement after the 
program, i.e., 130 Rem — char 08; char 09 — 
when you Run the program, the computer will 
print the address of the first character. 

Allowing for time to load the machine-code 
routine, the result is almost instantaneous. 
The Basic version 


IF PEEK (A) 28 THEN 
IF PEEK (A 1) 2 9 THEN PRINT A 


will take several seconds to execute. 

The characters the program is seeking 
should be input at 17304 and 17314. Although 
the listing starts at 17300, the program does 
not contain any absolute addresses and can, 
therefore, be located wherever convenient. 

We shall look at just one more example of 
machine code, and yet another way of entering 
the routine. This is a re-number program 
written by Ian Craig and was first printed in 
Interface, the magazine of the National ZX-80 
and ZX-81 Users' Club. 


PLUG IN YOUR machine and position the 
cursor — that is the white K on a little black 
square — in the left-hand corner of your 
screen, and input the following, which 
generates a series of random numbers. You 
will be using random numbers time and time 
again in games: 


ZX-80 

10 PRINT RND{10);"' ''; 

20 GOTO 10 

ZX-81 

10 PRINT INT(RND"10) + 1;" "; 
20 GOTO 10 


These programs will cause the screen to fill 
with random numbers between one and 10. 
They are of absolutely no use at all as they are, 


This loader program allows you to enter the 
op codes as decimal rather than hexadecimal 
numbers: 


9000 LET A = {start address of routine} 
9010 FOR B- A TO A +37 

9020 PRINT B 

9030 INPUT C 

9040 POKE B, C 

9050 CLS 

9060 NEXT B 

9070 LET D - USR (AJ 

9999 STOP 


Type in Run 9000 and the start address 
number appears on the screen. Enter the first 
number and press Newline. Do this until you 
have entered all the numbers. The ZX-80/81 
will then execute line 9070 which tells the 
computer to Run the machine-code routine — 
this will remember the program. The list of op 
codes is: 


33 
40 > LD HL 
64 
17 
10 ? LD DE 
0 
114 LD D, {HL} 
35 INC HL 
"s LD E, (HL) 
LD B 
10 10 {steps of line numbers! 
19 INC DE 
ong | DINZ (Jump until B - 0) 
35 INC HL 
126 LDA, (HL) 
254 
118 } CP 118 
25 | JRNZ 
35 INC 
126 LDA, (HL) 
254 | CP39 (highest significant 
39 | byte of line 9999) 
32] sanz 
35 INC HL 
126 LDA, {HL} 
at CP 15 (lowest significant 
15] byte of line 9999} 
200 RETURN IF ZERO 
43 DEC HL 
1144 LOA, D 
35 INC HL 
115 LDA, E 
24 
zs | JR 


AFTER THE MANUALS... 


but become invaluable when used as part of a 
game. 

The following program uses the random- 
number generator to produce numbers 
between one and six in the game of Russian 
Roulette. The principle of the game is simple. 
You have a pistol with six chambers, only one 
of which contains a bullet. You point the 
pistol at your head, pull the trigger, and hear 
either a bang or a click. Input the program, 
Run it a few times: 


10 PRINT "RUSSIAN ROULETTE" 

20 PRINT "WHAT IS YOUR NAME?" 

30 INPUT A$ 

40 PRINT 

50 PRINT "DO YOU WANT TO PLAY, 
"IAS"? (continued on next page) 
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ilà 


p 


[continued from previous page) 


60 INPUT B$ 
70 CLS 
80 IF B$ - "NO" THEN GOTO 270 
90 LET J=0 
100 PRINT “PRESS NEWLINE TO FIRE” 
110 INPUT C$ 
120 CLS 
130 LET J=J+1 
140 LET G=RND(6) 
This version is for the ZX-80. If you have 
a ZX-81, change the line to LET G= 
INT(RND"6) + 1 
150 PRINT A$;", ';10-J;" SHOTS TO GO" 
160 PRINT 
170 IF G <6 THEN PRINT "CLICK" 
180 PRINT 
190 IF G=6 THEN GOTO 220 
200 IF J= 10 THEN GOTO 250 
210 GOTO 100 
220 CLS 
230 PRINT "BANG..."; 
240 GOTO 230 
250 PRINT “YOU HAVE SURVIVED, ";A$ 
260 GOTO 250 
270 CLS 
280 PRINT "CHICKEN..."; 
290 GOTO 280 


There is an extraordinary number of things 
you can learn from this simple program: 

10 PRINT “RUSSIAN ROULETTE" 

Firstly, you see that every line begins with à 
line number. On a Sinclair computer, the line 
numbers can be any from 1 to 9999, but you 
will find it best if you work in multitudes of 10 
or so because it gives you space to add extra 
lines between any you already have in the 
program. 

Extra lines sort themselves automatically 
into the correct order. The computer always 
processes each line number in order from 
smallest to largest — unless it is told during 
the course of a program to go to some other 
line. 

Next we have the word Print — probably 
the most-used command in the computer 
language Basic, which is what your ZX-80 and 
ZX-81 use. You follow the command Print 
with what you want printed in quotation 
marks. In this case, it is the words Russian 
Roulette. 

Try adding a comma just before the first set 
of quotation marks so the line reads 

10 PRINT, “RUSSIAN ROULETTE" 

Run the program again and you will find the 
computer moves the words across the screen. 
The use of a comma in this way is ideal for 
setting out print statements in columns — 
ideal for printing boring tables of figures. 

The line 20 asked your name, and then 
stopped when it reached line 30 — Input A$. 
This A$ — a letter followed by a dollar sign — 
is called a string in Basic and can be made 
equal to any combination of letters, characters 
and numbers. We shall stay with letters for the 
time being. 

The computer stopped and waited for you to 
input a string. After you typed in your name, 
and pressed Newline so the computer would 
accept it, the screen cleared. The CLS line 
means “Clear the screen" but the computer 
still remembered what A$ had been made 
equal to, and used it to print your name next 
time A$ appeared in the program. 

Next, the computer asked you if you wanted 
to play, line 50, and accepted a second string, 
B$, in line 60 as your answer. Now, the ZX-80 
and ZX-81, like all computers, can make 
decisions and act on them. In this case, in line 
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60, it looks at your answer, B$, to the question 
and if the answer is No — that is, if BS equals 
No in line 80 — it directs control to line 270, 
which clears the screen. 

Control then passes to the next line, 280, 
where the word "chicken" is printed. Line 
290 repeatedly sends control back to 280 until 
the screen is full and the program stops. You 
will see that the word "chicken" forms an 
attractive pattern, and if you want something 
to develop this further use a perpetual loop 
and a few graphical symbols in a Print 
statement, to create patterns to fill the screen, 

In Russian Roulette, if you do not answer 
No when asked if you want to play, the 
computer moves along to line 90 where the 
variable J is assigned to the value zero. In 
Sinclair Basic, any letter or combination of 
letters and/or numbers starting with a letter 
can be assigned to a value. So, line 90 could 
say, for example: 

LET SUM =0 or LET PQ4=8 

You follow the instruction printed by line 
100 and the screen clears yet again, line 120. 
Line 130 adds one to the value of J so J 
becomes equal to one. Next time, it will add 
one again, so J will equal two and so on. 

Line 140 is our old friend the random- 
number generator. Line 150 tells you how 
many shots from 10 you have left. Note that in 
Sinclair Basic, you can combine strings, Print 
statements and computation in a single line. 
The ZX-80 or ZX-81 works out what each 
part of the line means before it prints it. 

Line 160 prints a blank line and then line 
170 makes another decision. This kind of 
statement is known as an If/Then statement 
because is takes the form If some condition 
exists Then do something — If the house is on 
fire Then scream. The condition can be almost 
anything from 

IF X « 96 to IFA$ = "FROG" 
to complicated conditions like 
IF A— B) 2*Z—Q/2 THEN 

Anyway, this If/Then statement checks to 
make sure the random number generated is 
less than six, and if it is, it prints "click". If it 
is not, the computer continues to scan the 
program line by line until it finds something it 
can do. 

If G is equal to six — line 190 — it sends 
control to line 220 which uses a similar idea to 
the one we discussed for "chicken" to print 
the fatal word “bang”. Assuming that G is less 
than six, the computer will print "click" in 
line 170, print a blank line in 180, ignore line 
190 and then arrive at line 200. 

When it reaches there, it will check to see 
what value has been assigned to J. If it equals 
10, you have won the game, so the computer 
sends control to line 250 to tell you. If J does 
not equal 10, the computer ignores line 200 
and then finds, at line 210, a command it can 
obey, and sends all the action back to line 100. 

Once you have killed yourself a number of 
times with the game, add and/or change a few 
lines in the program to allow the player to 
have a new game if he or she survives the first 
version without having to return the command 
mode. There is an enormous number of ways 
the modification can be made. 

Probably the simplest way is to add the 
following: 

255 PRINT "DO YOU WANT ANOTHER GO?" 


and change line 260 to read Goto 60. By doing 
this, you use the routine of lines 60, 70 and 80 
twice. You may well have done it differently. 
It does not matter what changes you made, as 
long as it achieves the desired end. 

There is another way we could have 
produced that same effect — by use of a 
subroutine. Whenever a computer encounters 
a Gosub — GO to SUBroutine — command, 
it goes to the line specified and follows 
on until it meets the command Return. 
The computer then returns to the line after the 
Gosub command. Make the following changes 
to your Russian Roulette program and this 
should be clearer: 

Change line 60 and line 260 to Gosub 300 
and delete lines 70 and 80. Now add the 
following which is the subroutine: 


300 INPUT B$ 

310 CLS 

320 IF B$ — "NO" THEN GOTO 270 
330 RETURN 


This time, when you run the program, the 
computer will be sent to the subroutine when 
it reaches lines 60 or 260. Here is a program of 
stunning complexity which relies heavily on 
repeatedly going to a subroutine: 


10 LET A$ - "KALKI, THE MIND-READER 
SAYS" 

20 GOSUB 340 

30 PRINT "WHO OWNS THIS COMPUTER?" 

40 INPUT B$ 

50 PRINT "PRESS NEWLINE AFTER EACH 
STEP" 


60 GOSUB 320 

70 PRINT "THINK OF A NUMBER" 

80 GOSUB 320 

90 PRINT "DOUBLE YOUR NUMBER, ADD 
an 


100 GOSUB 320 

110 PRINT “DIVIDE BY 2, THEN ADD 6” 

120 GOSUB 320 

130 PRINT “SUBTRACT THE NUMBER YOU” 

140 PRINT “FIRST THOUGHT OF” 

150 GOSUB 320 

160 PRINT “SUBTRACT 3, THEN" 

170 PRINT "MULTIPLY BY 5" 

180 GOSUB 320 

190 PRINT “SUBTRACT 3 AGAIN" 

200 PRINT “AND DIVIDE BY 2" 

210 GOSUB 320 

220 PRINT "WRITE DOWN YOUR ANSWER" 

230 GOSUB 320 

240 PRINT “HOW MUCH MONEY DO YOU" 

250 PRINT "HAVE IN YOUR POCKET (IN P)?" 

260 INPUT A 

270 GOSUB 330 (Note: Not 320) 

280 PRINT "THE NUMBER WRITTEN DOWN 
IS 11" 

290 PRINT “WHEN YOU LEAVE, PLEASE" 

300 PRINT "GIVE";BS;"£ A/100;" AS A 

DONATION" 

310 STOP 

320 INPUT C$ 

330 


CLS 
340 FOR J=1 TO 5 
350 PRINT 
360 NEXT J 
370 PRINT A$ 
380 RETURN 


Many of the features we have discussed in 
connection with Russian Roulette apply to 
Kalki, The Mind-reader. After running the 
program a few times, you can change the Print 
statements to create a totally new game. Once 
you are tired of that, devise your own program 
to create designs using subroutines. We shall 
be looking at more complicated programming 
techniques for the ZX-80 and ZX-81 in the 
next issue of Your Computer. K 


Unique in concept—the home computer that grows as you do! 


The Acorn Atom 


Special features include 
Æ FULL SIZED 


KEYBOARD 


X ASSEMBLER 


AND BASIC 


** TOP QUALITY 


The Acorn Atom is a definitive personal 
computer. Simple to build, simple to operate. 


Colour Encoder 


MQULDED CASE 
NEW! 


for full colour 
graphics 


£21.50 


A powerful, full facility computer with all the 
features you would expect. 


£120 


plus VAT and p&p 


Also available 
ready-built 


@ The picture shows mixed 
graphics and characters 
in three colours 


The ATOM modular concept 
facilities and how to use them. Both sections are | e ATOM has been designed to grow with you. 


manual giving a full description of the ATOM's 


Just connect the assembled computer to any fully illustrated with example programs. 
domestic TV and power source and you are. The standard ATOM includes: 

ready to begin. (Power requirement: 8V at HARDWARE 

800mA). There is an ATOM power unit available @ Full-sized QWERTY keyboard @ 6502 

- see the coupon below Microprocessor & Rugged injection-moulded 
case @ 2K RAM @ 8K HYPER-ROM 

@ 23 integrated circuits and sockets @ Audio 
cassette interface @ UHF TV output @ Full 
assembly instructions 

SOFTWARE 

® 32-bit arithmetic (+2,000,000,000)@ High 
speed execution ® 43 standard/extended 
BASIC commands @ Variable length strings 
(up to 256 characters) & String manipulation 
functions ® 27 x 32 bit integer variables 

27 additional arrays @ Random number 
function @ PUT and GET byte @ WAIT 
command for timing @ DO-UNTIL construction 


Free with every ATOM, kit or built, is a computer 
manual. The first section explains and teaches 
you BASIC, the language that most personal 
computers and the ATOM operate in. The 
instructions are simple and learning quickly 
becomes a pleasure. You'll soon be writing your 
own programs. The second section is a reference 


machine — code routines ® PLOT commands, 
DRAW and MOVE 


® Logical operators (AND, OR, EX-OR) @ Link to 


As you build confidence and knowledge you can 
add more components. For instance the next 
stage might be to increase the ROM and RAM on 
the basic ATOM from 8K + 2K to 12K + 12K 
respectively This will give you a direct printer 
drive, floating point mathematics, scientific and 


trigonometric functions, high resolution graphics. 


From there you can expand indefinitely Acorn 
have produced an enormous range of 
compatible PCB's which can be added to your 
original computer. For instance: 
= A module to give red, green and blue colour 
signals = Teletext VDU card (for Prestel and 
Ceefax information) ^ An in-board connector 
for a communications loop interface - any 
number of ATOMs may be linked to each other - 
or to a master system with mass storage/hard 
copy facility = Floppy disk controller 
& card. For details of these and other 


additions write to the address below. 


ACORN 4a Market Hill, 
C PUTER CAMBRIDGE CB2 3NJ 


Your ACORN ATOM may qualify as a business expense. To order complete the coupon below and post to Acorn Computer for delivery within 28 days. 
Return as received within 14 days for full money refund if not completely satisfied. All components are guaranteed with full service/repair facility available. 
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Reach advanced 
computer comprehension 
in a few absorbing hours 


1980 saw a genuine breakthrough — 
the Sinclair ZX80, world’s first com- 
plete personal computer for under 
£100. At £99.95, the ZX80 offered a 
specification unchallenged at the 
price. 

Over 50,000 were sold, and the 
ZX80 won virtually universal praise 
from computer professionals. 

Now the Sinclair lead is in- 
creased: for just £69.95, the new 
Sinclair ZX81 offers even more 
advanced computer facilities at 
an even lower price. And the ZX81 
kit means an even bigger saving. 
At £49.95 it costs almost 40% less 
than the ZX80 kit! 


Lower price: higher capability 
With the ZX81, it's just as simple to 
teach yourself computing, but the 
ZX81 packs even greater working 
capability than the ZX80. 

It uses the same micro- 
processor, but incorporates a new, 
more powerful 8K BASIC ROM - 
the 'trained intelligence' of the 
computer. This chip works in 
decimals, handles logs and trig, 
allows you to plot graphs, and 
builds up animated displays. 

And the ZX81 incorporates 
other operation refinements - the 
facility to load and save named 
programs on cassette, for example, 
or to select a program off a 
cassette through the keyboard. 


Higher specification, lower price - 
how's it done? 

Quite simply, by design. The ZX80 
reduced the chips in a working 
computer from 40 or so, to 21. The 
ZX81 reduces the 21 to 4! 

The secret lies in a totally new 
master chip. Designed by Sinclair 
and custom-built in Britain, this 
unique chip replaces 18 chips from 
the ZX80! 


ew! Sinclair ZX8I 
rsonal Computer. 


it: £49. 


— complete 
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it’s up to you! 


The picture shows dramatically how 
easy the ZX81 kit is to build: just 
four chips to assemble (plus, of 
course the other discrete com- 
ponents) - a few hours’ work with a 
fine-tipped soldering iron. And you 
may already have a suitable mains 
adaptor — 600 mA at 9 V DC nominal 
unregulated (supplied with built 
version). 

Kit and built versions come 
complete with all leads to connect 
to your TV (colour or black and 
white) and cassette recorder. 


Proven micro-processor, new 8K BASIC 
ROM, RAM and unique new master chip. 
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New 


BASIC manual 


Every ZX81 comes with a 
comprehensive, specially-written 
manual - a complete course in 
BASIC programming, from first 
principles to complex programs. 
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New, improved specification 
9780 A micro-processor - new 
faster version of the 
famous Z80 
chip, widely 
recognised 
as the best 
ever made. 
@Unique 
‘one-touch’ key 
word entry: the 
ZX81 eliminates a 
great deal of tire- 
some typing. Key 
words (RUN, LIST, 
PRINT, etc.) have their 
own single-key entry. 
G Unique syntax-check 
and report codes identify 
programming errors 
immediately. 
e Full range of mathematical 
and scientific functions accurate 
to eight decimal places. 
@Graph-drawing and animated- 
display facilities. 
eMulti-dimensional string and 
numerical arrays. 
e Up to 26 FOR/NEXT loops. 
@Randomise function - useful for 
games as well as serious 
applications. 
G Cassette LOAD and SAVE with 
named programs. 
@1K-byte RAM expandable to 16K 
bytes with Sinclair RAM pack. 
@Able to drive the new Sinclair 
printer (not available yet - but 
coming soon!) 
@Advanced 4-chip design: micro- 
processor, ROM, RAM, plus master 
zhip - unique, custom-built chip 
replacing 18 ZX80 chips. 


sinclair 
ZX8l 


Sinclair Research Ltd, 

6 Kings Parade, Cambridge, Cambs., 
282 1SN. Tel: 0276 66104. 

Req no: 214 4630 OO. 


If you own a 
Sinclair ZX80... 


The new 8K BASIC ROM used in the 
Sinclair ZX81 is available to ZX80 
owners as a drop-in replacement 
chip. (Complete with new keyboard 
template and operating manual.) 

With the exception of animated 
graphics, all the advanced features 
of the ZX81 are now available on 
your ZX80 - including the ability to 
drive the Sinclair ZX Printer. 


Coming soon- 
the ZX Printer. 


Designed exclusively for use with 
the ZX81 (and ZX80 with 8K BASIC 
ROM), the printer offers full alpha- 
numerics across 32 columns, and 
highly sophisticated graphics. 
Special features include COPY, 
which prints out exactly what is on 
the whole TV screen without the 
need for further instructions. The 
ZX Printer will be available in Summer 
1981, at around £50 - watch this 
space! 


16K-BYTE RAM 
pack for massive 
add-on memory. 


Designed as a complete module to 
fit your Sinclair ZX80 or ZX81, the 
RAM pack simply plugs into the 
existing expansion port at the rear 
of the computer to multiply your 
data/program storage by 16! 

Use it for long and complex 
programs or as a personal database. 
Yet it costs as little as half the price 
of competitive additional memory. 


How to order your ZX81 

BY PHONE - Access or Barclaycard 
holders can call 01-200 0200 for 
personal attention 24 hours a day, 
every day. BY FREEPOST - use the 
no-stamp-needed coupon below. 
You can pay by cheque, postal 
order, Access or Barclaycard. 
EITHER WAY - please allow up to 
28 days for delivery. And there's a 
14-day money-back option, of 
course. We want you to be satisfied 
beyond doubt - and we have no 
doubt that you will be. 


To: Sinclair Research Ltd, FREEPOST 7, Cambridge, CB2 1YY. 


order | 


| Qty | Item Code | Item price Total | 
| | £ £ 

| Sinclair ZX81 Personal Computer kit(s). Price includes | 

| ZXB1 BASIC manual, excludes mains adaptor. 12 49.95 | 
Ready-assembled Sinclair ZX81 Personal Computer(s) 

| Price includes ZX81 BASIC manual and mains adaptor. 11 69.95 | 

| Mains Adaptor(s) (600 mA at 9 V DC nominal unregulated) 10 8.95 | 

| 16K-BYTE RAM pack(s) 18 49.95 | 
8K BASIC ROM to fit ZX80. - 17 | 1995 

| = | Post and Packing | 295 — | 

| Please tick if you require a VAT receipt O TOTAL £ | 

| *| enclose a cheque/postal order payable to Sinclair Research Ltd, for £- | 

| *Please charge to my Access/Barclaycard/Trustcard account no. | 

=) ii Hise = || | d. d. | 

*Please delete/complete as applicable Please print. 
| Name: Mr/Mrs/Miss I2 4 ef | 
| Address 


* Circle No. 127 


L—————S 


AM light pen ... 


A true tight pen designed for 
commercial use, the AM pen 
works directly with normally 
illuminated pixcels and doesn't 
need any special software to 
scan the screen (operational 
software is supplied). 

The pen housing is high 
quality anodised aluminium and 
has a convenient finger tip user 
button. The pen uses a high 
speed photo diode at its tip — 
(optional focusing optics will be 
in production later this year). 

The pen comes with one 
meter of cable and a 5 pin DIN 
plug: it requires ground +5 and 
+ 12 to operate. 

Outputs it provides are 
debounced and strobe gated: 
the pen's speed is typically 
500nS and comes with its 
interface box unit incorporating 
a board and power supply. The 
AM light pen is operational with 
Nascom. Pet, Tandy, Video 
Genie and the Gemini 


AM speech board ... 


The self contained speech 
synthesizer board that uses the 
National Digitalker MM 54104 
chip, two 8K BYTE ROMs. will 
give you access to a vocabulary 
of 256 words and sub-sounds. 
The on-board power amplifier 
and 22 speaker makes 
immediate response to your 
software instructions possible 
— that means no extensive re- 
writes or patching — it gives 


you speech as easily as display. 


Features include a socket to 
supply an external speaker or 
amplifier and an on-board 
crystal clock. The board is 


supplied built and tested, and 
runs to the Nasbus 3 


£120.00 + VAT 

an RS232 output passed 

through a DB25 connector. 
The two boards are supplied 

boxed and tested for 

— PEA OE, £180.00 + VAT 


specification .... 


There will be interface boards, 
available over the next six 
weeks for Commodore Pets, 
Apples, Tandy, Video Genie and 
UK101. 

Immediately available is the 
RS232 interface with an on- 
board 6402 UART which allows 
the user adjustable baud rates 
from 75 to 9600, There are 
connections to the mains and 


NB. In the last quarter of '81 
substitute larger word library 
ROMs wil! be available. 
Expansion to disc based word 
libraries is also planned. 


Wi ston Moeectonice Lia. ey pausa tete Conran e cmt 
m Arfon Microelectronics Ltd.. Cibyn Industrial Estate. Caernarfon, 
li Gwynedd. Wales — Telephone: (0286) 5005 


Please send me the following: 


[] further details of your Light Pen 


Ü C] AM Speech Board Nasbus 3 specification 


£138.00 


L] AM Speech Board including RS232 interface — £207.00 


Please add £3.50 p&p. (Sales also 
Access and Barclaycard) 

| enclose Cheque!P.O, for € 

Please debit my Access/Barclaycard 


Signature 


by ‘phone with 
or 


ji No 


Name 


Address 


Type of user: []Hobbiesi C] Commercial [industrial CJeducational 


Cheques. P.O, Access & Barclaycard are not banked more than seven 
days before despatch — All goods are carefully packed and sent within 
21 days of receipt 
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Simulating explosions by 
flashing the screen, inputting 
graphics from the keyboard 
and "splitting" the Atom are 
the three techniques revealed 
by Atom adept Roy Burgin 
who provides the listings and 
programming know-how to 
accomplish them. 


WHILE LOOKING through the Acorn Atom 
Magic Book, I noticed that the memory 
location #E7 — # equals Hex on the Atom — 
contains a number associated with the shift/ 
lock key. This value is normally zero but is 
Exclusive-ORed with #60 every time the 
shift/lock key is pressed while the computer is 
looking for an input. 

When an alpha key is pressed, i.e., A to Z, 
the value returned in the computer's accumul- 
ator from the key is ORed with the value 
stored in € E7 before further processing. What 
this means is that the key pressed accesses a 
different part of the ASCII table. 

It is this fact that I use in the program to 
shift to any part of the table by changing the 
value in &E7. You can do this from the key- 
board by typing ?#E7 = (any number). 

The number you type will be truncated to 
the last eight binary bits, i.e., 0 to 255. After 
doing this, you will probably have to press the 
break key if you want any sense from your 
Atom; it will re-set the value to 0. 

The program given in listing 1 assembles a 
machine-code routine into a portion of free 
RAM just above the addresses of floating- 
point arrays from #28CO to #28FE. 

The program then patches it into the normal 
input routine to give six graphic lock keys — 
CTRLI to CTRL6 — and a graphic clear key 
— CTRLO. These are set out in table 1. 

Unfortunately, the full range of white 
graphics are not accessible as direct ASCII 
codes because of the control codes 0 to 31. You 
can see the available set by typing 

FOR |=32 TO 255;PRINT SI; NEXT I 

If you include 0 to 31 the computer will turn 
off the screen when it reaches 21 — CTRL U 
— and will appear dead. This can be returned 
to normal by typing 

(CTRL F), BREAK 
or by causing an input error — that is, type 
any rubbish and press return. 

The remaining white graphics can be 
accessed only by placing the appropriate value 
in the screen memory. However, the program 
gives vou 32 white graphics, all 64 grey 
graphics and 32 inverted numerals and 
punctuation. 

Because there are only 26 alpha keys, and 


N 
[em [(|BCcbDbEFGH! 


GRAPHIC PROOF OF 
ATOM POWER ........ 


J« LM NO P 


(CTRL) 4 
(SHIFT)! 


Four of the 16 patterns produced by listing 2. 


the ASCII table is arranged in Hexadecimal | shown — if you do not, the Atom will crash. 


form, I have chosen to use only 16 of the keys | 


in each group so that they follow : 
sequence. You will find that the keys Q to Z 
produce the same characters as A to J in 
another group. 

The Shift Lock still operates as normal and 
is needed to produce half the grey graphics. If, 
however, it is used while in modes 3-4, control 
characters will be input, and if used while in 
modes 5-6, you will be back to the characters 
available from the normal keyboard. 

Pressing the Break key when the routine has 
been installed will destroy the patch and 
return the computer to normal. If you 
inadvertently cause this to happen, you can 
restore the patch by typing: 

? 20A = #CO; ?#20B = #28 (Return) 

This must be done as a one line input as 


After loading and running the program, type 

continue as normal, You will notice 

no difference in the Atom’s operation unless 

you want to switch off the screen using 

CTRL U as this is the same code as CTRL 5 

and now acts as a graphic lock key. 
However, type 


P.$21 
and this will turn off the screen for you. When 
you wish to input a graphics character from 
the keyboard, either for inclusion in a string 
during program development, or as part of a 
string input to a program which is running, 
look up the character you want in the table. 
Then press CTRL and the appropriate 
number and press the required key. Return 
the keyboard to normal by typing CTRLO. 

(continued on next page) 
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(continued from previous page! 


When these graphic-lock combinations are 
used, the routine does not pass the characters 
on for further processing thus preventing 
errors as is normal with control codes. - 

Try typing CTRLG and return and you will 
obtain an error message. The same does not 
now apply to CTRLO-6 return, Now type: 


Pt" CTRL 2)NJJ" ' (CTRL 0) (Return) 
in place of the NJJ you will see the appropriate 
graphics. 


When you hit the klingon, alien, vogon or 
krell with your laser or photon torpedoes, you 
can produce a satisfying explosion by making 
the screen flash using the following short 
routine 

F.I = 1T08;? # B000 = €FO;WAIT; 
? # B000 = 0;WAIT;N. 

Change the & F0 to R. and you will obtain a 
series of random flashes. All it does is to 
quickly switch between graphics modes with- 
out clearing the screen. If you are using one of 
the lower graphic modes, the effect can be 
made more dramatic by filling the unused 
higher graphic memory with white — that is, 
fill each location with the value #FF. 

If you have an unexpanded Atom, try experi- 
menting with other numbers — see page 88 of 
Atomic theory and practice. Do not forget to 
switch back to the graphics mode in which you 
started after the explosion — see also page 88 
of the manual. 

If you play around with the timing of the 
explosions routine, you can set your program 
into a loop which locks into the same timing as 
the transfer of signals to the television screen. 

The switching takes place very quickly and 
it is possible to start the screen in one mode 
and change it to another mode part of the way 
down the screen. The switching position can 
be adjusted very accurately by the addition of 
semicolons for coarse timing — each semicolon 
has to be evaluated by the Basic interpreter — 
and extra spaces for fine timing. 

The program given in listing 2 works 
perfectly on my Atom but may need adjust- 
ment on yours — especially if you do not have 
the floating-point ROM fitted. The reason for 
this is that evaluation of the semicolon takes 
longer when the floating-point ROM is fitted. 

The program should produce three complete 
lines of text in mode 0 followed by a Moire 
pattern created in mode 4 and reproduced in a 
continuous sequence of views in other modes 
and colours — it should look good in colour. 

With careful adaption, this routine can be a 
useful programming tool as you can display 
half the screen as characters and the other half 
in graphics mode 4 using only 3K of RAM. 
The program given is locked in a loop and can 
be interrupted only by pressing break or Esc. 
If, however, the “U.O” is substituted by 

"U.?E« 2255" 

where E has been previously set equal to 
*B001. You will be able to continue your 
program by pressing the Shift key. If this 
causes the screen to flicker, it means that you 
have put too much delay into the overall loop 
and execution time is greater than the frame- 
refresh time. 

If you look carefully at the photographs you 
will notice that I added a few extra graphics 
characters into the print statement using the 
keyboard graphics program. 
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50 REM GRAPHIC CHARACTERS DIRECT FROM THE KEYBOARD 
60 REM (c) COPYRIGHT R.F.BURGINJUNE 1981 

70 REM RESIDES IN RAM AT $28CO TO #28FE 

100 DIM BB9 

110 J=#20A 

120 K=!J&#FFFF 

130 FOR I-0 TO 1 


140 P=#28C0 

150[ 

160:BB8 JSR K GET KEY 

170 CMP &16 IS IT (CTRL)O 

180 BEQ BBO IF YES, BRANCH ELSE 
190 CMP 817 IS IT (CTRL)1 

200 BEQ BBl IF YES, BRANCH ELSE 
210 CMP 818 IS IT (CTRL)2 

220 BEQ BB2 IF YES, BRANCH ELSE 
230 CMP &19 IS IT (CTRL)3 

240 BEQ BB3 IF YES, BRANCH ELSE 
250 CMP 6820 IS IT (CTRL)4 

260 BEQ BB4 IF YES, BRANCH ELSE 
270 CMP 6821 IS IT (CTRL)5 

280 BEQ BB5 IF YES, BRANCH ELSE 
290 CMP 6822 IS IT (CTRL)6 

300 BEQ BB6 IF YES, BRANCH ELSE 
310 RTS PASS CHARACTER TO INPUT PROCESSING 
320:BBO LDA @#00 (CTRL)O 

330 BEQ BB9 

340:BBl LDA @#F0O (CTRL)1 

350 BNE BB9 

360:BB2 LDA @#E0O (CTRL)2 

370 BNE BB9 

380:BB3 LDA @#BO (CTRL) 3 

390 BNE BB9 

400:BB4 LDA @#A0 (CTRL)4 

410 BNE BB9 


420:BB5 LDA @#50 (CTRL)5 

430 BNE BB9 

440:BB6 LDA @#40 (CTRL)6 

450:BB9 STA #E7 STORE MOD VALUE 

460 JMP BB8 GET NEXT KEY WITHOUT PROCESSING LAST 
470] 

480 NEXT I 

490 ?J=#C0 ;REM SET PATCH INTO INPUT ROUTINE 

500 J?1=#28 

510 END 


Listing 1. 
Listing 2. 


REM Moire pattern in mode 4 with title in mode & 
REM tocked inte a loore to multielex time sharing 
REM of the screen between mode & and others in a 
REM continuouz zewuence including colour changes 
REM £c» COPYRIGHT E. F. BURGIN JUNE 1981 

CLEAR 4 

FOR I-8 TO 255 

FLÜT 4.1.38; PLOT &.8,188 

PLOT 4,«255-I».188; PLOT 6.255,38 

HET I 

P.$38" 
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F=# I0; C=#BGGG; D=#beG2; U=300; T=8; ?I-ü 
TO WRIT; ?C=8; approx 26 sraces): 
*DzF;TzT«1 

IF T2U;Tzüà;?D-?D:8,IF?D&S-9S;F-F-42ü0 
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PUT YOUR 
MICRO 
TO 

zz WORK! 


uenenum YOUR 
—Ó — MACHINE 


to PET INTERFACE 


:9 MDR IINTERFACESIL 


CONTROL MACHINES, ROBOTS, 
FACTORY OR HOME 


Have you ever wanted your MICRO to control a machine for you, or 
manage your house? If so, the MDR 'MICROCOMPUTER CONTROL 
INTERFACE’ will give you isolated channels of OUTPUT (8A @ 250 
volts! and switch sensing INPUTS 
Available now for connection to PET USER, PORT, RS232 and 
IEEE488, allowing expansion up to more than 900 channels. 
Supplied complete with connecting cables, full data and guarantee 
from £12.54 per channel, Complete preprogrammed systems or 
individual components available. Write or phone for details. 


M D R (INTERFACES) LTD. 
Little Bridge House, Dane Hill, 


Nr. Haywards Heath, Sussex RH17 7JD. 
Telephone: 0825-790294. 
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THE —^ (5 | POCKET BOOK 


Also suitable for 
ZX80 with 8K ROM 


* ADVENTURE 
— City of Alzan 
— Create your own! 
* TUNNELS & TROLLS 
BUCKET CATCHING 
* JAWS 
BECOME AN ARTIST |: 
* PRO-AM GOLF | 
PUTTER 
ETCH-A-SKETCH 
FRUIT MACHINE 
with hold 
DIGITAL CLOCK 
DICE ROLLING 
plus many others 
* bh 16K RAM 


Cassette 
version 


128 pages 
£5.00 — £4.95 
(inc. VAT) mee 


The ZX80 Pocket Book still 
available, prices as above. 


Tu Hints & tips on 
programming 
Reference Sections 


ATOM BUSINESS 


PHIPPS ASSOCIATES 3, powns AVENUE, EPSOM, SURREY, ENGLAND KT185HQ. 
Telephone: Epsom (03727) 21215 erred your credit card reference. 24 Hour phone service. 
For Air Mail delivery in Europe add 50p, for air mail elsewhere add £1.50 per book. E 
Prices shown above include UK postage and V AT on cassettes. 


Knowle, Solihull 
1K Space Intruders £4.00 
to give fast moving 
Supplied as a listing only. 
(192x184) graphic pictures 
as a listing (£1.00 extra if cassette 


West Midlands 
3KSuper Version £5.00 
‘Flicker Free! graphics. 
(£1.00 extra if cassette required) 
Never before achieved on the 2X80. 
required) with full screen 


26 Spiers Close 
ZX 80 
B93 9ES England 
Written in machine code 
A superb achievement. 
16K High Resolution £4.00 
Create your own artwork. Supplied 
demonstration picture. 


9K Nightmare Park £3.75 


A good example of a BASIC 
program using MACRONICS 
"Amazing Active Display' 

The park of DEATH = can 

you get through this 
nightmare. No human has 

yet succeeded. Confronted by all morts of 'Happeninga" 
you'll be taken to your wits end. Supplied on cassette only, 


BRAND NEW INTERACTIVE GRAPHICS for the 16k ZX81 


£5.95 
£3.95 
£3.95 
£2.95 


DRAGON MAZE an exciting game of skill 
PLANETOIDS blast through the asteroids 
LAP RECORD ramdom circuit car racing 


SCROLL rolling large text display 
Introductory offer: £12.95 all four listings 
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Suitable for the expanded 


—_ Atom with Floating 
= Point ROM 


L—LIL. ITE ALISINIESS 
: ——  ——] SALES GRAPH 
(ou -] SALES RECORDS 
COM NOMINALLEDGER 


QUEUEING 
SIMULATION 


; EXPENSE CLAIMS 


rum °, = A Each section contains: 
TPAR 3 _. | ~ Management Summary 


aA saù 
ot mr 


— Operating Instructions. 
-| — Program notes 
— Source listing 
ADDLIST 
jo mem— Cassette T ABEL PRODUCTION 
£6.95 95 8. 62 LEASEOR BUY DCF 
METRIC CONVERSION 
(inc. VAT) STANDARD 
—— ——— DEVIATION 
BUDGET FACTORING 


BARCLAYCARD | 
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PROJECT 


BEYOND GAMES NIC 


About three-quarters of the 
individually-owned micro- 
computers in the U.K. are used 
wholly or predominantly for 
playing games. That is a shame 
— games deny users the rich 
variety of experience a 
computer can generate. In the 
first part of a new series, John 
Dawson looks at applications 
which will carry your micro 
beyond recreation into the 
realm of computer control. 


THE GAMES people play tend to involve little 
more than packaged software and interaction 
between the computer user, the visual display 
unit, VDU, screen and the computer key- 
board. Microprocessors can, however, be put 
to any task for which a program has been 
written. This series is about extending the 
input and output devices which can be 
attached to an ordinary, domestic micro- 
computer to explore the uses of the computer 
for control purposes. 

Some of the extensions are likely to take the 
form of electro-mechanical devices, such as the 
pen recorder described in this article, and 
these will be built in what may be best des- 
cribed as prototype form. The pen recorder, 
for example, produced good results when used 
with a certain amount of care and attention by 
the builder. It is not, however, suitable for use 
in a rugged environment or by anyone who 
does not understand the construction and the 
limitations. 

There is all the difference in the world 
berween the working robot arm which can be 
used to lift and manipulate objects in a reason- 
ably well-controlled domestic environment 
and the multi-purpose robots marketed for arc 
welding and other purposes. The amount of 
development work necessary to allow a robot 
to operate reliably when it is close to the 
massive power surges generated by arcs of 
several hundred amps’ intensity must be 
colossal, the electro-magnetic disturbances 
generated by arc welding can cause transient 
interference to even well-protected micro- 
electronic equipment throughout an entire 
neighbourhood. 

This series will be the record of several 
amateur experiments — some involving hard- 
ware and others the development of software, 
a control-orientated interpreter, for example, 
for a Tangerine Microtan computer. Targets 
for the series are the development of an 
intelligent vacuum cleaner, an electronic- 
scanning camera and the other projects set out 
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The pen recorder. 


in table 2. On the route to those targets I hope 
the series will enter some curious byways of 
control electronics. 

The general principle of using a computer to 
control a process is shown diagrammatically in 
figure 1. Instructions are sent from the com- 
puter to the output device and the controlled 
process is altered in some way. For example, 
an actuator may open a skylight in a green- 
house fo increase the ventilation, An input 
sensor, an electronic thermometer in the 
greenhouse, monitors the air temperature and 
data from the thermometer is read by the 
computer so that the skylight can be opened 
further if necessary, or closed when the air 
temperature drops in the evening. 

A system in which some quantity in a 
process is measured so that a controlling 
influence can be applied to the process to keep 
it within desired limits is a closed-loop feed- 
back system. 

Life is a closed-loop system. The organis- 
ation in a plant which makes the tip grow 
towards a source of light is a biochemical 
closed-loop system and there are examples in 
all the animals from the simplest invertebrates 
to the most sophisticated mammals. 

Figure 8 illustrates a simplified human 
nerve pathway from the spinal cord to a fibre 
in a muscle. The contraction of the “A” 
muscle fibre is controlled by impulses travel- 
ling from the spinal cord down the alpha 
nerve, 3. Impulses that arrive at the muscle 
make the muscle shorten and that reduces the 
tension in the “B” fibres. 

"There is a sensor for stretch in the middle of 
the “B” fibres which sends fewer nerve 
impulses, 1, to the nervous system when the 
tension in the “B” fibres is reduced. The 
synapse is a connection between the incoming 


E Development of consistent, stable | 
control pathways using radio trans- 
mitters and infra-red light. 

W Use of digital-to-analogue and 
analogue-to-digital converters for 
controlling devices, 

@ A pen recorder for plotting data from 
the computer against time. An X-Y 
pen plotter with both axes controlled ` 
by the CPU. 

E Signal averaging to extract inform- 
ation from a noisy background. 

W A printing digital voltmeter and as an 
extension of this the development of 
automatic test routines for electrical : 
equipment. 

E Long-term monitoring of a solar 
panel to assess its heat gathering 
effectiveness. 

M The outline development of a 
remotely-controlled arm for lifting 
and manipulating small objects. 

E Development of an intelligent 

vacuum cleaner with software pro- 

tocols for action after encountering 
obstacles and to avoid tangling the 
mains cable. Also the problems of 
switching mains voltages. 

Table 2. 

sensory nerve, and the outgoing large, alpha. 

motor nerve, 3. 

If the “A” muscle fibre is stretched 
suddenly, for example, by tapping just below a 
person's knee, the stretch receptor fires a burs: 
of electrical activity up the sensory nerve tc 
the spinal cord — shown in cross section - 
and this is transmitted back to the muscle fibre 
causing it to contract abruptly, and the 
person's leg jerks. This simple closed-loop 
system is regulated by the impulses from the 
brain down the gamma nerve, 2, to the “B 
muscle fibres, 

Increased activity in the gamma nerve 
causes the “B” fibres to contract and the 
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Figure 1. 


o Incoming sensation 


Figure 8. 

increases the tension on the stretch receptor 
which initiates activity in the sensory nerve. 
The “A” muscle fibre is then forced to 
contract by impulses travelling down the alpha 
motor nerve. 

When the feedback in the closed loop is 
disturbed in some way, the system becomes 
uncontrollable and the muscle, the actuator, 
may become almost rigid, may lose its tone 
and become limp or may alternate between the 
two producing jerky, oscillatory contractions. 

Feedback and control systems are found at 
all levels of organisation from single nerves to 
entire populations. Figure 2 illustrates a closed 
loop formed by a person playing a game on a 
microcomputer. When the program has been 


R.A.M. 
Keyboard 


I 
no —— e 


Controlled process 


Stretch receptor 


"B" fibre 


loaded from the tape the computer, CPU, 
displays information on either the VDU or 
another output device. 

The information is absorbed visually by the 
user and after some internal processing an 
appropriate response is put into the computer 
by way of the keyboard. Space Invaders is a 
classically simple example; the required 
quantity to be measuréd is the side-to-side 
alignment of a laser gun with an alien space- 
ship and when the operator perceives that this 
condition has occurred, a key is pressed on the 
keyboard to make the gun fire. 

It would be possible to put a microprocessor 
on to a vehicle but that will tend to restrict the 
power of the computer and inhibit the develop- 


ment of flexible general-purpose software. For 
these and other reasons I decided to use 
standard microcomputers such as the Nascom 
1, Tangerine Microtan or Sharp MZ-80K for 
writing software and control purposes, and to 
evolve methods of transmitting commands and 
data to a comparatively “dumb” remote device 
with a corresponding transfer of sensory 
information from the device back to the 
computer. 

Figure 3 shows the principles of a closed- 
loop telemetry system. Microcomputers based 
on popular CPUs such as the 6502 and Z-80 
chips carry data along eight parallel wires, the 
data bus, and this is a very inconvenient form 
in which to transmit the information outside 
the computer case. Many microcomputers 
have parallel-to-serial converters and the serial 
output — typically configured to RS232 
standards — can transmit digital data using 
only two wires. 

Information in serial form can be sent over 
considerable distances using à MODEM and 
Post Office telephone lines. Such a system will 
not be helpful for the purpose of controlling 
our vacuum cleaner. However, a MODEM is 
simply a black box — a modulator/demodulator 
which changes the digital signal into a form 
suitable for transmission down a telephone 
line, recreating the original signal at the far 
end in another MODEM. 

Digital signals can be transmitted just as 
easily by radio, infra-red or ultra-sonic sound. 
This series will use radio-control transmitters 
and receivers as simple and effective 
MODEMS for sending information to devices 
which need to be controlled at distances up to 
300 to 400 yd. from the computer. An infra- 
red system will probably be used at some stage 
for transmission to a device that will stay 
within the same room as the control computer. 

Figure 3 shows how information passes 
from the CPU to a digital-to-analogue con- 
verter, D-A, and from there to the radio 
control transmitter, Tx. A coded stream of 
pulses, varving according to the analogue 
input to the transmitter, is broadcast and 
received by à miniature receiver mounted on 
the device to be controlled. 

On its own, that is a blind process — the 
CPU cannot know whether or not its 
commands have been executed. Nor, at any 
time, can the CPU know what is the current 
status of the device. It is the second stage, the 
transmission of information from the device 
back to the computer which closes the loop. 

The remainder of this article deals with 
details of a radio-control system, its 
connections to the microcomputer and 
subsequent testing of the first stage of the 
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(continued from page 47) 
system by using a model servo to operate a pen 
recorder. 

The Acoms AP-435 radio-control system is 
one of many now available in High Street 
model shops. Integrated circuits have changed 
the nature of radio control out of all recog- 
nition in the last few years and two- or four- 
channel digital proportional control is a 
standard configuration rather than an esoteric 
dream. 

Since January 1981, the Home Office no 
longer requires a user of radio-control 
equipment to buy a licence and has opened a 
new 35MHz band for model-aircraft control 
only to avoid interference from citizens’ band 
transmitters operating in the 27MHz frequency 
allocation. 

Figure 9 illustrates the Acoms AP-435 
digital proportional radio-control system. 
Technical data from the information supplied 
with the system is most intriguing and the 
most remarkable data revealed is that a servo 


weighing only 45 gm. can generate a torque of 


not less than 3 kg. cm. 

Used as an ordinary radio-control system, 
up-and-down or side-to-side movement, W, of 
the joystick arm, a, is translated into a varying 
DC potential at the wipers of the potentio- 
meters connected to the joysticks and this is 
reproduced as a rotary movement, X, of the 
servos, b. There are a number of unused pins 
on the IC encoder in the Acoms transmitter 
which could accommodate two or more mini- 
ature push switches. 

The identifying numbers on the encoder 
chip are shown in figure 10 and if you find 
such a chip in a two-channel transmitter, it is 
probable that the system can be expanded at 
the transmitter at least to provide four digital 
proportional channels and perhaps some other 
switched on/off channels. 

It would be possible to use the computer to 
mimic the information leaving the encoder 
chip, using a UART to modulate the trans- 
mutter directly. However, the easiest way to 


Figure 4. 


control the transmitter, in both hardware and 
software terms, is to build a simple digital-to- 
analogue converter taking the analogue output 
from the CPU to the input on the transmitter 
encoder chip that was previously connected to 
the wiper on the joystick potentiometer. 

I started to explore the Acoms AP-435 
system by separating the two halves of the 
transmitter case, I mounted two double 
change-over switches so that the input to the 
radio control encoder chip could be connected 


Figure 9, 


to either the slider on the joystick potentio- 
meter or to a socket which I attached to the 
back cover of the transmitter. 

After carefully invalidating the guarantee on 
a new piece of equipment, it is important to 
have a base line for the performance of the 
equipment to which you can refer at any time 
and after re-wiring the connections to the 
encoder chip, the transmitter still worked fault- 
lessly on manual control using the joysticks. 

I was prepared for the transmitter to cause 
interference to the television set used as a 


VDU for the Nascom but it was not serious. 
However, when I connected the input to the 
encoder chip to the D-to-A converter on a 
Nascom 1, several unexpected things 
happened. 

The voltmeter attached to the D-to-A 
converter to measure the analogue voltage at 
its Output started to register strange readings. 
The servos at the far end of the whole radio- 
control link became wildly erratic and super- 
imposed on the large movements of the servo 
was a much faster jitter — perhaps due to the 
internal operation of the ZN-425E chip. 

The strong radio frequency signal from the 
transmitter was being picked up in the 
connecting lead between the computer and the 
transmitter, rectified at some stage and pro- 
ducing spurious DC input signals to the trans- 
mitter. When the computer was switched off 
and disconnected from the transmitter, the 
servos could still be made to move by touching 
the input lead to the encoder chip. 

Connecting the capacitor C4 — 0.1 micro- 
Farad — and the resistor R7 — 56K — to the 
far end of the input lead to the transmitter 
solved the problems. Cx is a small capacitor 
mounted tightly against the input to the 
encoder chip. 

The circuit diagram for a digital-to-analogue 
converter is shown in figure 10 and is based on 
the circuit information supplied with the 
Ferranti ZN-425E converter. The op amp — 
ZN 424P — is a proprietary Ferranti make and 
can be replaced with a standard 741. Some 
minor changes may be necessary to the assoc- 
iated circuit. Although I intend to tidy the 
construction up at a later date, the tracings and 
figures in this article were produced by 
connecting the output of the D-to-A converter 
directly to the transmitter encoder chip at 
point W. 

Table | is a printout of the analogue voltage 
from the D-to-A converter produced by a 
digital number typed in on the Nascom key- 
board. The maximum output was approx- 
imately 2.05 volts and this was generated by 
the maximum input possible using an eight-bit 
D-A converter — 255 decimal, FF Hex. 

Figure 5 shows the deviation on the pen 
recorder produced by manual control of the 
RC transmitter. The voltages marked on the 
trace were measured at the wiper of the joy- 
stick potentiometer at the centre position, and 
at each end of the joystick travel. 

I have included outline details of the con- 
struction of the pen recorder only as the 
machine is not perfect and can be improved 
without difficulty in a second-generation 
model. The principle is that a pen is made to 
move across a sheet of paper in one axis while 
another axis is produced by drawing the paper 
past the pen at a constant speed. 

If the pen is mounted on an arm and swung 
across the paper, the resulting trace will be 
curvi-linear in form. If a sufficiently long arm 
is used to reduce the distortion to an accept- 
able amount, the angle through which the pen 
will swing will be very limited and will fail to 
exploit the potential of the radio-control servo. 

Figure 4 illustrates the difference between a 
curvi-linear trace and one formed by moving a 
pen across a band of paper at right angles to 
the paper's direction of travel. The trace, B, is 
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(continued from page 49) 

more distorted. The easiest way — figure 6 — 
to produce the required linear travel, A, from 
rotation of the servo arm, A, is to wrap a string 
round a drum on the servo and use this to pull 
and push a pen along a rigid, straight guide 
rail. 

The photograph shows how I translated the 
theory into practice. Figure 7 illustrates the 
principle of the paper drive, Scrap aluminium 
— approximately 16 SWG or 2-2.5mm. thick 
— was used for the paper holder and the 
mounting for the rollers which form the paper 
drive. 

The base-board was also aluminium but 
could be made of wood, preferably chip board 
which is less likely to warp, and I used a cheap 
mirror, or an equivalent piece of glass, to give 
a smooth, flat surface for the pen to rest 
against. After building the recorder, I took the 
following measurements which may be of help 
to other constructors: 


Dimensions 

Paper width 57 mm. 2.2! in. 
roll diameter 70mm.  238in. 

Servo drum diameter 43 mm. 1.7 in. 
circumference 135mm. — 5,3 in. 

Pen drive frame width 160 mm.  63in, 

Tyre diameter — 60mm. 2.4 in. 
uncompressed 

Figure 70. 


Qo oU RON = 


IC pin details 


Figure 6. 
Base-plate 


width 
depth 


360 mm. 
290 mm. 


14.0 in. 
11.4 in. 


Alternative drive cord 10lb. monofilament nylon fishing 
line 0.30mm. diameter. 

Thin cord was used to drive the pen and 
some tension was provided by a spring tied 
into the line. Small brass bottiescrews for 
yacht rigging are sold in model shops and one 
of these would keep the drive cord taut while 
causing less friction when the pen is acceler- 
ated by the servo. Nylon fishing line might 
produce still less friction but may also stretch 
more. 

The pen holder is an adaptor for Rotring 
drawing pens to allow the nib and ink 
reservoir to be plugged into a drawing 


Connecton between 
/ Nascom and radio control 


ACOMS 435 


O-22pF 
OOmpe 
WOpF 
0-1 pF 


ICI ZN426E 
ZN424P (741 
Soe text) 


KEYED INPUT 
255 
aaa 
Bia 
828 
a38 
aqu 
asa 
Bea 
ara 
aed 
asa 
1868 
118 
126 
138 
148 
158 
ic 
178 
188 
19ü 


I-A OUT 
207 VOLTS 
- VOLTS 
- YOLTS 
Bas YOLTS 
51S VOLTS 
B22 YOLTS 
436 VOLTS 
asa VOLTS 
ad? VOLTS 
B55 VOLTS 
Bes VOLTS 
Bri VOLTS 
Bea VOLTS 
ass VOLTS 
ase VOLTS 
185 VOLTS 
113 VOLTS 
121 YOLTS 
138 VOLTS 
138 VOLTS 
idé VOLTS 

za 155 VOLTS 
216 163 VOLTS 
2268 fe YOLTS 
238 158 YOLTS 

248 189 VOLTS 

ao 198 YOLTS 

255 244 VOLTS 

Table 1. 
compass. There is a small nut and screw 
which attaches the metal plug to the plastic 
body of the holder and that can be screwed 
directly on to an ordinary 6 BA solder tag 
which is soldered in turn to the sliding collar 
on the pen guide rail. 

I used the Rotring 0.35mm. Isograph as 
these pens are much less susceptible to block- 
ing than the older Variant version. The 
Rotring pens are comparatively expensive and 
could be replaced by a fine fibre-tip pen. 
Fibre-tip pens are used by Hewlett Packard for 
at least one of their flat-bed plotters. The only 
complaint I have heard is that in the course of 
producing several graphs or drawings, the 
width of the line produced by the fibre tip 
tends to increase slightly. 

Most of the other components in the pen 
recorder were from a local model shop — the 
servo drum to which the drive cord is 
anchored is part of a plastic, model-car wheel 
from a Tamiya kit and the frame for the pen 
drive is constructed from thin square section 
brass tube for the sides with smaller diameter 
round brass tube for the pen guide rails and 
uprights. 

The frame was soft-soldered using an 
instant-heat solder gun. Most model shops sell 
double-sided sticky tape for mounting model 
control servos into aeroplanes, cars or boats. 
Provided the surfaces to be joined are clean 
and dry, double-sided sticky tape makes a 
bond which can be regarded as permanent for 
all practical purposes. The joints between the 
servo, the bracket and the pen-recorder base- 
plate were all made with double-sided tape and 
the mirror was mounted in the same way. 

The rollers which grip the paper are sponge 
neoprene tyres for model racing cars on strong 
plastic wheels. The wheels mount directly on 
to 0.25in. steel axles and tension between the 
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{continued from previous page) 

two wheels is provided by a rubber band. The 
paper is a roll for ordinary calculating 
machines from W H Smiths. 

I bought a DC model motor with a variable 
gear set — Ripmax models M-EMI4IP; 
Monoperm Super five pole, made by Marx, 
6volt, gear ratios from 3:1-360:1 — to drive the 
paper and I shall probably use the same motor 
in a later project. However, there is no need to 
go to that expense as there are many small- 
geared mains motors on the market which will 
do at least as well. 

I have replaced the DC motor shown in the 
photograph with a 2.5rpm 240volt AC 
motor. The speed of the mains motor is a little 
slow giving a theoretical paper speed of 
470mm./minute — 0.3 in./second — but pro- 
duces very good results for less than £3. 

The speed is, of course, immaterial below a 
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limiting value as the rate at which data is 
output from the computer can be easily con- 
trolled by altering the software. The speed at 
which the pen recorder plots data does not 
limit the system in any way provided that the 
application allows data to be acquired quickly 
by the computer and then output slowly from 
either the computer’s main memory or back 
up storage at a rate that suits the plotting 
device. 

A Nascom 1 computer running under the 
Duncan interpreter will acquire data at the 
rate of one reading in under 2mSec. and when 
the sampling process is completed, the data 
can be stored either on cassette tape or in the 


CONCLUSIONS 


li Model radio control using digital data 
transmission can be used as a stable 
and effective signal pathway from a 
microcomputer to a remote device. 
The range of the transmitter/ 
receiver combination used is in 
excess of 200yd. 

E The mass-produced servos sold for 
radio control should not be under- 
estimated — the power to weight 
ratio, for example, is éxcellent. Each 
servo costs about £12.50 and the low 
price is the result of IC technology 
and clever production engineering. 

W The pen recorder described cost 
around f25 to build, excluding the 
RC transmitter and receiver, and, 
even in its crude prototype form, 
gives useful results. The design is 

sound and could be tidied up and 
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computer memory until it is plotted, Similarly. 
24 hours of meteorological data can be 
gathered very slowly. For example, one read- 
ing every three minutes produces 480 values 
in 24 hours, and then recorded on the pen 
recorder in less than one minute. Another 
experiment running on a long time scale may 
be the solar panel investigation listed in 
table 2. 

I carried out some initial tests on the radio- 
control system using a protractor mounted on 
the servo to measure the number of degrees of 
rotation produced by varying input voltages to 
the transmitter. Comparison of figure 5 and 
table 1 shows how the voltage produced by the 
D-A converter and the manual potentiometer 
overlap. The results of the first test using the 
pen recorder are set out in test 1, which con- 
sisted simply of a small Duncan program, a, to 
take a value from the keyboard and put it out 
to the PI/O. 

When the keyboard value had been printed 
on a Creed teleprinter, b, a base-line value of 
130 was set to the PI/O ports and the program 
looped back to acquire another value from the 
keyboard. The trace, c, shows the pen- 
recorder response. 

In Test 2, I used the computer to generate a 
sawtooth wave-form by incrementing a base 
value of 90 until the program reached 255. 
The program then re-set the pen recorder to 
the base value and the process was repeated. 
The computer would loop through this 
program far too quickly for the pen recorder to 
follow unless each cycle had a built-in delay 
and the length of the wait state in the Duncan 


constructed easily in school work- 
shops or at home. 

E The pen recorder will be used in other 
applications — for example, to plot 
the changing light intensity during 
each sweep of the scanning elect- 
ronic camera and, perhaps, to record 
the data acquired from a solar panel. | 

BB The next stage will probably involve | 
the start of a program similar to 
Duncan for the Tangerine Microtan 
computer and some thoughts about 
a mobile trolley — could a inexpensive 
gyroscope be built for navigation 
using an ordinary DC model motor? 
How fast does a gyroscope need to 
rotate to form a fixed reference? Is 
the weight of the fly-wheel important 
and what is the speed/ weight trade- 
off? 
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interpreter was adjusted by trial and error 
until an optimum value was found. 

The results of the test are shown in the trace 
and it is clear that over the part of the range of 
the servo used for the test, there is a linear 
relationship between the input voltage to the 
transmitter and the rotation produced by the 
servo. 

After producing a sawtooth wave-form, the 
changes in acceleration necessary to produce a 
smooth sine wave are a good complementary 
test of a recorder's abilities and test 3 gives the 
details of a program to load integer values for a 
sine wave into the data log before continuing 
to plot them using the pen recorder. The 
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Test 2. 

values for the sine wave were calculated using 
a programmable calculator and multiplied by 
80 so that at sine 90° = 1, the maximum value 
output to the D-to-A converter is the mid-line 
value of 175 + 80 = 255. 

The values for 180° only are entered into 
the data log and the sine wave is plotted by 
first adding the values in the data log to the 
base value and outputting the result to the 
D-to-A converter and then by re-cycling to the 
beginning of the log and subtracting each 
value in the data log from the reference value. 
The trace “B” shows the result I achieved 
using 90 two-degree increments and the 
second trace "D" a far better result with 180 
values each incremented by one degree. 


Further reading 


Byte, February 1981, volume 6, number 2, 
page 44 A computer-controlled tank. Steve 
Ciarcia 

Byte, July 1980, volume 5, number 7, page 22. 
Hand-held remote control for your computerised 
home. Steve Ciarcia. 

Dr Dobbs Journal, September 1979, volume 4, 
issue 8, page 4. An electromechanical household 
servant. F G Reynolds. 

Practica! Computing, May 1981, volume 4, 
number 5. Duncan — a high-level control- 
orientated interpreter for the Nascom 1. John 
Dawson. 

Practical Computing, volume 3, issue 7. Low- 
cost printer interface for the Nascom 1. John 
Dawson. 

Byte, January 1978. The brains of men and 
machines. E W Kent. 


NASCOM SYSTE 


FLOPPY DISC SYSTEM 

Built and tested stand alone unit with 1/2 
drives for both Nascom 1 & 2. 

Single drive CPIM (160K). , .. . £450 + £4 P&P + VAT 
Double drive CP/M (320K). . . . £640 + FAP&P + VAT 
Single drive D-DOS system . , £395 + £4 P&P + VAT 
(enables existing NAS-Sys software to be used) 


Sparedrive ................ £205 + £2 P&P + VAT 
Verbatim Diskettes £3.75 + VAT each 
10 for £32 + VAT 


Nascom 1 owners: Add £10. VAT to CP/M 
prices above for Reset Jump Kit. 


Diskpen text editor for CP/M system 
£43.25+75p P&P VAT. 
£125 


NASCOM 1 kit 


NASCOM 1 built £140 | +¢1s50pse 
NASCOM2kit £225 | *"^T 
NASCOM 2 built £270 


RAM BOARDS 
16K Kit £100 + £1 P&P + VAT 
Page Mode Kits £7.50 + VAT 
Additional 16K Upgrades £15 per set + VAT 


SPECIAL OFFER 
64K (inc. page mode) built & tested 
only £140 + £1 P&P + VAT 


SOFTWARE ON TAPE 
BASIC Programmers Aid £13 + VAT 


SHARP MZ-80K + Peripherals 
Bi-Directional Serial Board £99.50 + VAT 


MZ80FD (twin floppies 208K) £675 + £5 P&P + VAT 


MZ80P3 Printer £425 + £5 P&P + VAT 
MZ80 I/O Interface £99 + £2 P&P + VAT 
CP/M 2.2 £200 + VAT 


SPECIAL INTERFACE OFFER 


48K MZ-80K 
SYSTEM VAT 5] P | 


MS & PERIPHERALS 


oy 'SUPERMUM' COMBINED 
cd MOTHER/BUFFER/PSU BOARD 


NAS-DIS/DEBUG £20+ VAT ZEAP 2 £30+ VAT 


A 12x 8 piggy-back 
board for the 
Nascom 1, it 
contains a five-slot 
motherboard, 
quality 5A power 
supply and reliable 
buffering with reset 
jump. The board 
facilitates easy 
floppy disk 
expansion. 


KIT 


£85 


+£3.50 P&P... VAT 


" eor 


ENCLOSURES 
VERO Frame £32.50 -- £2 P&P -- VAT 
Microtype M3 Case £24.50 + £2 P&P + VAT 
Kenilworth Case £49.50 + £5 P&P + VAT 
2-card support kit £7.50 + VAT 

5-card support kit £19.50 + VAT 


PERIPHERALS 
3 Amp PSU £32.50 + £1.50 + P&P + VAT 
Motherboard £6.50 + VAT 

Mini Motherboard£2.90 + VAT 
VERO DIP Board £12.50 + VAT 

I/O Board £45 + £1 P&P + VAT 
Screenplus £40 + VAT 

EPROM Board kit £55, built £70 

4 £1 P&P + VAT 

A-D Converter £49.50 + VAT 

Dual Monitor Board £6.50 4- VAT 
EPROM Programmer £29.50 + VAT 
Castle Interface £17.50 -- VAT 
Port Probe £17.50 + VAT 
Wintech Colour Board £136 

+ £1.50 P&P + VAT 


FIRMWARE IN EPROM | 
IMP-PRINT £30 + VAT ios 
NASPEN £30 + VAT | 
ZEAP 2 £50 + VAT 2 
NAS - DIS/DEBUG £40 + VAT 
NAS-SYS 3 £25 + VAT 
Programmers Aid £28 + VAT 


SHARP PC-1211 
POCKET COMPUTER 


The PC-1211 uses BASIC and has up to 1424 
program steps. 80 character input line with 
full editing facilities, 18 user definable keys, 
24 character alpha-numeric LCD display. 
Optional cassette interface is available. 
PC-1211 is battery-operated, has auto power 
off function and maintains all programs and 
data in its memory even after the power has 


been turned off. £s6 92 
a 


Printer/Cassette 


Interface £60.85 + VAT +£1 P&P + VAT 
CENTRONICS MICRO 
PRINTERS 


High performance -Low cost 

737 - £375 -£3 P&P + VAT. 

737 Dot Matrix Printer runs at 80cps 
(proportional) or 50cps (monospaced) giving 
text processing quality print, This new printer 
is capable of printing subscripts and 
superscripts. 


730—£295..£3 P&P. VAT. 


730 Dot Matrix Printer can print 10cpl or 
16.5cpl at 100cps and 165cps respectively. 


Both printers have 3-way paper handling and 

parallel interface as standard. RS 232/V24 

serial interface is optional. 

Fanfold paper (2000 sheets) £18 + £2.50 nn 
Mirta em T 


ICs 
EPROMs 2708. £3.50 + VAT 
EPROMs 2716, £5.50 + VAT 


MICRO 


MART  * 
21L02........ £0.80 + VAT 
Volta lators 4027 .. £0.70 + VAT 
102201 amp. 4116 ......... £200 + VAT 
45,4 12,15, 24V. 80p- VAT. 4118....... £10.00 + VAT 
-= 5, — 12, — 15, = 24V . 65p + VAT ah. SAPREI £3.00 + VAT 
Z80 Devices (4MHz ‘A 
T03 version) 
1A + 5VLM309K .... 50p- VAT MK3BBO...... £8.00 +VAT 
3A 5V LM323K ... £3.50 + VAT MK3881(PIO}. . £5.00 + VAT 


5A + 5V7BHOS £5.50+ VAT MK3882/CTC}. £5.00 + VAT 


Also extensive range of standard and LS TTL, CMOS 
and linear ICs, plus other semiconductors, in stock. 
Send for list, 


asd Mn Dic MM Cv A OU Re e, 
Unless otherwise stated add 50p P&P to all orders. 
Prices correct at time of going to press. 

*New Interface catalogue now available on request. 
Access and Barclaycard accepted, 


INTERFACE COMPONENTS LTD. 
OAKFIELD CORNER, SYCAMORE ROAD, AMERSHAM, BUCKS HP6 6SU 
TELEPHONE: 02403 22307. TELEX 837788 
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TWICKENHAM àv MARCLAYCARD TRÜSTCAND 
COM PUTER a SHERR TE my account 
CENTRE LTD CETITHIIIIID 


01-892 7896 
01-894 1612 mee 


72 Heath Road Twickenham Middlesex 
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ZX80/ ZX81 (16K) 
SERIOUS SOFTWARE 


And now for a range of real software for this amazing small 
computer from an established software house. These programs 
are written to high professional standards and actually work! 
Menu-driven and designed to exploit the graphics capabilities of 
the ZX80-ZX81 they use machine code where necessary to 
achieve fast response. Ample scope is given to the user's own 
ingenuity in developing personal applications for these 
programs. 

De Luxe at £7.95 per program includes presentation box, 
manual, program cassette and blank data cassette. 


Standard at £5.95 per program includes program cassette and 
manual only. 
Prices include VAT and postage and packing. 


Please note: these programs are available in 16K versions only. 


To: Video Software Ltd. 

Stone Lane, Kinver, 

Stourbridge, 

West Midlands, DY76EQ 
VIDEO-GRAPH: Use the computer to 
build pictures and merge them like an 
Identikit. 

VIDEO-VIEW: Your own personal and 
private version of teletext/ viewdata 
VIDEO-MAP: Geographical tutor based 
on maps. Use a 'games' approach to 
Geography. 

Please send me the items ticked above, 


|l enclose cheque-postal order no 
Please allow 28 days for delivery. 
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ZX8 1 owners 


have you seen 
The Cambridge Collection 
A book of 
30 PROGRAMS 
For Only £4.95 


NO MEMORY EXPANSION NEEDED 


Each program has been designed to fit into 1K of RAM 


TEACH YOURSELF PROGRAMMING 


Comprehensive explanations of each listing will teach 


you many techniques of ZX81 programming. 


HOURS OF AMUSEMENT 
With titles such as FORTRESS, BALLOON, and ODD MAN 
OUT, you could easily become a ZX81 addict. Plus, 
entirely new implementations of well-known favourites; 
LUNAR LANDING, MASTER CODE, ORBITAL INVADERS, 
and many others. 


CASSETTE AVAILABLE TOO! 


If you order the book you can also buy the 
programs on a quality cassette for only 
£4.95 extra. 


Please send me: Please send your orders 
copies of the book at with cheques/PO's to: 
£4.95 each Richard Francis, Dept. YC A/S 


; 22 Foxhollow, Barhill 
copies of the book and à ‘ , 
cassette at £9.90 pair Cambridge, CB3 8EP. 
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ZX81 (16K) 
GAMES PACKS 


These games are designed by Video Software Ltd and are all 
completely original. All the games need the 16K RAM pack. 
Program cassette and manual are supplied. Programs are 
recorded twice on the cassette with an accompanying 
commentary to teach you how to use the program. Programs 
are written in standard Sinclair BASIC with no machine code so 
you should be able to add your own variations. 

All games packs are priced at £3.95 to include VAT, post and 
packing. 

** indicates games which will run on ZX80 with 8K ROM. 


To: Video Software Ltd. Stone Lane, 
Kinver, Stourbridge, West Midlands, 
DY76EQ Available 


FORCE FIELD. Hostile UFOs attack a 
city. You control the force field which 
destroys their bombs. Animated. ZX81 
only. 


SPACE RACE. Party game for up to 
eight players. Animated. ZX81 only 


FOOTBALL-LEAGUE. For the student of 
football. Simulate an entire seasons 
play* * 

TEST MATCH. For the student of 
cricket. Select your teams and see who 
wins* " 


STOCK MARKET. Buy and sell your way 
to a fortune. Real time price changes. 
ZX81 only Sept 1981 


Please send me the items ticked above. 


l enclose cheque-postal order no .................. 
Please allow 28 days for delivery. 
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FINGERTIPS 


Fingertips is our regular calculator column 
covering calculator news, programming hints 
and examples of unusual applications. The 
column is written and compiled by calculator 
enthusiast David Pringle who is glad to hear of 


any of your ideas. Your Computer pays £6 for 
each of your contributions published. 


WHAT CLEVER people seem to have 
read the first issue of Your 
Computer, Everyone who replied to 
my challenge for the neatest solution 
to the Newton-Raphson approxi- 
mation: 


New guess = 


(Old guess" + number to be rooted 
2 x Old quess 


spotted the deliberate error. If there 
are still people hammering on their 
keys trying to make the solution con- 
verge properly, then I must apologise. 

There were some very snappy 
answers indeed and there is no doubt 
that the Casio 501/502Ps would be 
very well placed to win the Calculator 
Le Mans. The top Japanese team can 
perform the required four laps in 
less than 1.3 seconds leaving the 
sluggish HP-41c/TI-59 combination 
lagging far behind with a time of 
more than three seconds. 

Of course, this is no true reflection 
of programming ability, just an 
admission that some calculators 
spend more time thinking and keep- 
ing their own house in order than 
others. It leads to a question which I 
sometimes ask — what type of calcul- 
ation will a given programmable per- 
form best? Maybe you have some 
opinion on the matter. 

| have always appreciated the 
speed of the Casios which are 
excellent machiaes for any looping 
program which does not involve 
excessive amounts of data and 
program memory. The Casio 501P 
has 11 independent memories and 
may store a total of 128 program 
lines, half of the number available to 
its big brother, the 502P. This also 
applies to the five levels of parent- 
hesis possible on the 501. 

Apart from this, the major differ- 
ence between the two is the dubious 
musical ability of the more expensive 
version. The very comprehensive 
program library — which Casio 
supplies — lists such favourites as 
Romance de Amor which must be 
saved on to cassette tape before 
being heard. 

This, along with extra program 
storage on cassette, may be accom- 
plished only with the FA-I adaptor, 
which is an optional extra. From 
what I have heard, I would be very 
surprised to find a Casio number in 
the Top Twenty. 

Personally, the most attractive 
points about the calculator are its 
easy-to-use editing procedure, 
straightforward operation, con- 
tinuous memory and very clear 
liquid-crystal display, Definitely a 
good buy in its price range. 

I recently had to solve a problem 


which was fully suited to the 501P. I. | 


wanted to know, for some perverted 
reason of my own, the probability of 
110 events or fewer occurring in a 
system where the mean number of 
events was 229 and governed by 
Poisson statistics. 

What this really means is that a 
discrete, i.c., integer only, variable X 
will have a probability of occurrence 
which follows the distribution: 
Probability-df x = (Mean pci i 

x! 

If you are not fond of even simple 
mathematics, do not gulp — just 
pretend that the next few sentences 
are not really there. This distri- 
bution mimics reasonably well a 
distribution of similar events which 
occur independently of one another. 
For instance, | might say that the 
number of Commodore P50s bought 
in a London shop per week will 
follow this distribution, 

In fact, Poisson showed that it 
really worked by looking at the 
number of Cavalry Officers kicked 
by their horses during the Napoleonic 
Wars, Clearly, the problem is to 
calculate the sum: 


As ever in programming, the aim 
is to find a neat and concise 


JARGON 


B LCD display 

The displays of all but the 
most recent calculators are 
based on the figure-of-eight 
lay-out for each digit, 
driven by internal integrated 
circuitry. Two major types 
of element are used in 
calculators. Older genera- 
tions have segments of 
light-emitting diode, LED, 
which produce light by non- 
thermal means requiring 
only low voltage with small 
current consumption. The 
light is produced in the 
semiconductor junction by 
a process known as electro- 
luminescence which tends 
to produce light at longer 
wavelengths, hence the 
characteristic red colour. 
This type of display is 
gradually being replaced by 


algorithm to solve the problem 
Instead of diving in head first, note 
that a little mathematical dexterity, 
ie. fiddling, proves very handy. I 
have yet to see a calculator which 
does not balk at numbers like 110! 
and (229)''®. One of the casiest paths 
to follow is to note Stirling’s 
Approximation: 

N! =) ZRN NN exp(-Ni 

which is a good approximation to the 
factorial function for N>20. Now 
we just have to compute the more 
reasonable: 


229, 19 expi-1191 
(Tr 


— — ae 


12207 
|, UO, nono , 
[ 229 * (229 e] 


All of the numbers dealt with by the 
calculator are now reasonably small 
compared to 9,9999exp99. The sub- 
routine I wrote to evaluate the sum 
in brackets was: 


01 LBL 1 
02 MRS (Memory recalil 
Set to 1 

03 X 

04 MRO Set to 110 

05 = 

06 MR1 Set to mean 

07 = 

08 MIN 6 (Store command) 

09 + 

10 MR8 Settol 

11 = 

12 MIN 8 

13 DSZ Decrement register 0 
by one and skip next 
line if equal to zero 

14 GTO 1 

15 X 

16 MR9 Contains value of 


quantity outside 
brackets. 


the liquid-crystal display, 
LCD. A liquid-crystal 
exhibits large-scale mole- 
cular orientation effects and 
has similar properties to a 
solid crystal — for example, 
its interaction with pol- 
arised radiation. Although it 
produces no light, its inter- 
action with incident light 
makes it visible. LCDs 
require even lower current 
drain than LED displays and 
the problems of distinguish- 
ing numbers in bad lighting 
conditions are gradually 
being overcome. 


B Algorithm 
A word used by computer 
buffs to denote the 
sequence of mathematical 
operations used in solving a 
given problem. 


17 - 

The full calculation takes 22.5 
seconds with an answer of about 1.6 
x 10?8. So we conclude that the 
likelihood of 110 events or fewer is 
small. Your Computer now challenges 
the owners of any other commercially 
available calculator to beat this nme. 
A free year's subscription to the 
magazine to the first victor — but I 
am confident that our money is safe. 

How many of you know exactly 
what your calculator does when it 
reaches a GOTO or GTO com- 
mand? It is really very easy to find 
out, so I shall leave that to you. For 
instance, the Casio 501 will store the 
label number given and step back- 
wards toward the beginning of the 
program searching each line for the 
appropriate label. 

If it cannot find it before the 
program heading, it will return to 
the initial command and continue 
the search in the opposite direction. 
On the other hand, a TI-58 or TI-59 
will immediately jump back to the 
heading and search its way through 
the program. 

Knowing this is very helpful to 
fast and efficient calculating. Note 
that both types of looping enable one 
to use the same label in the same 
program more than once 

For interest, I have compared the 
speeds with which some calculators 
perform the most basic DO loop of 
the form: 


LABEL X 
Y zY-1 
IF Y - 0 SKIP NEXT LINE 
GOTO X 
STOP 
Table 1. 
Casio 
HP-25 501P TI-58C 
25 cycles 83s 095 4.95 
100 cycles 31.8s 2.95 19.1s 


1,000 cyclesFell as 25.7s Fell as 
loop loop 


The conclusions are obvious. You 
can investigate further the length of 
time your machine takes to perform 
various functions and how long it 
takes to find the label by inserting 
extra lines into the Do Loop. Still, 
let us not become too neurotic about 
calculator speed as other things are 
more important. 

After all, we do have three score 
years and 10 — 2.2 x 10” seconds — 
of available CPU time, so what does 
the odd second really matter? 
Unless, thal is, you are a masochist 
like M V Ellis of Salford who wrote 
to tell me that he has a very useless 
program which displays the squares 
of all the integers from 1 to 10,000 
and calculates their sum. His TLI-57 
takes more than seven hours. It this 
is a calculation you perform every 
day, Mr Ellis, I strong advise that 
you invest in a Casio 


(continued on next page! 
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(continued from previous page) ' 


In the next issue, when we become 
a monthly magazine, I hope to tell 
you who really did win last issue’s 
competition and how to make your 
loops even faster. Also, for those of 
you who found this month’s menu 
all too trivial, I will broach some 
advanced manoeuvres on the HP-41. 
Sinclair and Commodore owners do 
not despair, I have not forgotten 
you. 

One final bedtime teaser. Why 
does the time taken for each cycle 
marked in table 1 appear to decrease 
with the number of cycles 
performed? Happy insomnia. 


READERS' PROGRAMS 


I wọuLD like to introduce two 
readers’ programs this month. John 
Murrell of Rugby has trained his 
HP-25 to play, of all things, 
Noughts and Crosses: 

01 RCL6 Recall memory 6 


Store in memory 1 
(R.P.N.) 


Take the integer 
part 


15 STO 3 
16 RCL 7 
17 RCL 2 
18 — 

19 X* Y 
20 GTO 49 
21 RCL 1 


22 + 
23 RCLO 
Change sign 


32 GTO 49 


DD 
oo 
Em 
No 


| 2o0| 20x. 
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The squares are coded as follows: 


© 


1 6 
5 7 
4 9 2 
To play, enter: 
5 STO 6 


FINGERTIPS 


10 STO 7 
15 STO 0 
R/S (HP has first move) 
Your move R/S (HP has second 
move) 
etc., until the outcome is decided — 
indicated by the negative sign. I make 
no claims for the sanity of your 
opponent. 

The following is a prime-number 
generator for the Sinclair Cambridge 
by D R Haslam. Starting with any 
odd integer, n, the program displays 
primes. Odd integers which are not 
prime are not displayed, but instead, 
the smallest prime factor of the 
number is displayed. 


00 + 18 3 
01 ( 19 = 
02 — 20 sto 
03 + 21 * 
04 rcl 22 2 
05 — 23 = 
06 Y 24 4 
07 gin 25 Y 
08 0 26 goto 
09 2 27 0 
10 = 28 0 
11v 29 # 
12 gin 30 2 
132 31 + 
14 9 32 rcl 
15 rcl a3 — 
16 stop 34 sto 
17 # 35 ) 
To execute: 


E Store 3 in the memory. 

W Either press Run with 3 still in 
the display, or enter some other 
odd positive integer, then press 
Run. 


@ Repeatedly press Run. A new 
number, either a prime or the 
lowest prime factor of a non- 
prime will be displayed. 

The program is rather slow, and 
becomes progressively slower as n 
increases. 

Finally, here is a request from 
Billy Wadsworth who writes: Since 
you seem to have an interest in 
numerical analysis, perhaps you 
could help with another small 
problem I have. I use an HP-9830 at 
work to analyse structures. For a 
recent beam problem, I translated a 
routine by Choleski which I had 
found in a book by Jenkins — From 
Algol to Basic. 

The routine is used to solve linear 
equations taking advantage of their 
symmetry and band-width. This 
worked well for the beams, for which 
the equations have a narrow band- 
width — ‘2bw=3 — and contain no 
included zero elements. However, 
when I tried the same routine for 
slabs for which the finite-difference 
formulation gives a wider band- 
width — ‘bw typically * 13 or so — 
and included zero clements, the 
routine breaks down with an error 
52, —ve number. 


The question is: Is the Choleski 
routine unsuitable for this purpose? 
Also can you point me to another 
more robust routine? Even better, 
can you tell me where to find — or 
even publish in the magazine — a 
suitable routine coded in Basic? 53 


Ultra-high speed ultra-capacity calculator with "Computer Talk" programming via upper and lower case dot matrix 


scrolling display 


CASIO FX-602P PROGRAMMABLE 


* 88 mamories, up to 612 functional 
stepa 


* Up to 10 programs, or exclusive 
commands 

* A variety of "Jump" commands 

* Up to $ subroutines, up to 9 levels 


* B6 character dot matrix scrolling 
display with upper and lower case 
alphabet 

* A vanable range of input capacity 
from 32 peogram saps with 88 
independent memories, to 512 steps 
with 22 memories, The data memory 
expands as required. | data maemony 
= B steps. 

* The most powerful programmable in 
its Cass, since 1-s5ep equals 
1 function in principle 

* Memory and program retention when 
switched otf, 

* Uo to H pairs cf unconditional jumps 
(GOTO), 

* Condmonal jumps and count jumps. 

* Up 10 9 subroutines, nesting up to 9 
levels. 

* Password function to protect stored 
progrens 

* Ultra high speed calculstions, 5 to 11! 
Times taster than the opposition 
(Decomposition of 379721 imo prima 
numbers in 3? seconds). 

* PAM |Perfect Algabraic Methodi. 
judges priority with 33 parentheses 
nestable up to 11 levels. 

* $0 buit-in functions, sl usable i 
programs. 

* An aleost infinite number of programs 
can be stored on standard cassette 
tape using the optional FA. 1 adaptor. 
(Price £19.95), 

* Compatible with FX-502P and FX-501P 

* Two lithium batteries give approx. 660 
hours continuous use, with batrary 
saving Auto Power Off after approx. 6 
mnutes non-use, 

* Thin and ightweght — easy to carry 
around. Dire: 9.8 x 71 x 141.2mm 
(38 x 2N x BH"! 

* Program manual, bartanes and walet 
included. 


CASIO FX3500P PROGRAMMABLE 


38 lunctiona! steps, two 
program capability, 10 pius 
2 digits, 6! soenstic 
functions idudng 


— 95 


FX180P Herc e 
Integrals and version (2 = AA Detter 
without hyperboscs 

X xj 


pouch. £19.95 


Regreasional Anatysis 


BECOME AN INSTANT MUSICIAN. 
NO EXPERIENCE NECESSARY. As 


featured on "Tomorrow's World". 


CASIO VL. TONE Electronic musca 
Instrument 


VL-1 records and plays back up ro 100 
HOA às à melody One Key Play or 
Auto Play of Pero Vicin, Flute, 
Guitar and Fantasy, of create your own 
unique sounds with A.D S. Ri. 10 built-in 
Auto Rhythms anc Tempo contol 


9/92 x 278 * Be wt 


mong 
B E32 £3 C3 C3 C3 
(ctc E 
gogan 
sanns 
oogun)! 
genggam 


VL-1 
(RRP £39.95) 
ONLY £35.95 


LCD digital readout of notes and tempo 
Also a calculator. Battery/mans power 
with memory amd program rerenpon 
integral amoliherspeaker. Output wok 
With Song Book. Drs: 11/8 x 11% 


3n 


THESE SPACE INVADERS WILL 
ALARM YOU — THE PRICE WONT! 


CASIO CA901 


Calculator watch with 


alsm, hootly chimes, 
professional stopwatch, 
Gaal time, calendar and 
amazing DIGITAL SPACE 
INVADER GAME 


CA901 (metal) £29.95 


ONLY £74.95 (rrp £84.95) CA90 Resin case/strap 


Send your Dept. PE, FREEPOST, 164-167 
ohone f B. Tel 
your 


lumber 10 
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MIAPLIM. for ATARI 


—AUTHORISED D 


The World- beating 


ATARI PERSONAL 
COMPUTERS 


3 consoles available 
Atari 400 with 8K RAM (AFO3D) £295 


Atari 800 with 16K RAM (AFO2C) £625 


(expandable to 48K) 


Atari 400 Console 


All consoles when connected to a standard UK colour (or 
black and white) TV set can generate the most amazing 
graphics you've ever seen. 


Look at what you get: 
MORE HARDWARE 
* Background colour, plotting colour, text Atari 410 Cassette Recorder (AF2BP) £45 
colour and border colour settable to any Atari B10 Disk Drive (AF06G) £325 
one of 16 colours with 8 levels of Atari 822 40-column Thermal 
illuminance! Printer (AFÜ4E) £240 
* Video display has upper and lower case Atari 850 Interface (AF29G) £120 
characters with true descenders, double Joystick Controllers (AC37S) £13.95 Atari 800 Console (with cover removed) 
and quad size text and inverse video. Paddle Controllers (AC29G) £13.95 
% 57-Key keyboard (touch type on Atari 400) 16K RAM Memory Module (AF0B.) — £65 
and four function keys. MUCH MORE FOR ATARI COMING SOON SPECIAL PACKAGE OFFER 
* Full screen editing and four-way cursor Disk based system for under £775!! 
control. The Atari 409 Console 


Special 32K RAM Module 
Atari 810 Disk Drive 

Disk Operating System 
Documentation 
Interconnecting Leads 
And everything in "Look at what you get" 
list. 

Can any other computer on the market 
offer all this at anything like this price? 


* 29 keystroke graphics and plottable points 
up to 320 x 192 (160 x 96 only with 8K 
RAW). 

*- 40 character by 24 line display. 

*- Extended graphics control and high speed 
action using a DMA chip with its own 
character set. 

* Player missile graphics. 

* Four programmable sound generators can 
be played individually or together and each 
has 1785 possible sounds playable at any 
one of eight volume settings, for game 
sounds or music. 

* Full software control of pitch, timbre and 


SOFTWARE 
Lots and lots of amazing software for 
Atari available during June 1981. 

x Word Processor * VISI-CALC e 
x ADVENTURE GAMES % Arcade Games © 
* Trek Games x ASSEMBLER & 
DISASSEMBLER * FORTH x Teaching 
* 3D GRAPHICS # Character Set 
Generator 
SEND S.A.E. NOW FOR OUR LEAFLET 
#8: — XH526 available JUNE 


VERSAWRITER 
12% x Bin. drawing board. Drawing on 
board is reproduced on TV via Atari with 
32K ROM and Disk Drive. Closed areas 


duration of notes in 4-octave range. LE STICK may h pe -Nem one a o bi 
* i i 3 : may be added in any one of 4 fonts. Faint 
Four pe or paddle ports, sounds g For Atari Computer of Video Game brush mode: select size of brush and paint 
output to 1Y. ; Replaces standard joystick, but much away. Air brush mode: shade in your 
* BASIC cartridge and 10K ROM operating easier to use. Internal motion detectors drawing - colour and density is up to you. 


Plus many more features. S.a.e. for price 


system and full documentation. sense hand movements. Large pushbutton 
and further details. 


on top of Stick. Squeeze Stick to freeze 
motion. A MUST for SPACE INVADERS, 


ELS P] BT IT vam 


i i i Note: Order codes shown in brackets. 
Maplin Electronic Supplies Ltd Prices firm until November 14th 1981 


P.O. Box 3, Rayleigh, Essex. and include VAT and Postage and 
Tel: Southend (0702) 552911/554155 Packing. (Errors excluded.) 


n-Se8, Es 
254000 dat 

Te e SO nersmith W6. 
159-161 Qu s 01-748 0926 
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2X80 sni 2X31 NE Ta FONUS REQUESTS, 
HARDWAR 
Keyboard Sounders : THE ZX81 
ee COMPANION 


KST for ZXBO. .........£E15 

KS2 for ZX8l............. £14 PRICE £7.95 INCL. UK POSTAGE 
Tape Recorder Interface. 

Gives adequate level for LINSAC's latest publication includes over forty 
loading from cassette ZX81 programs and routines, and sections on real- 
machines. time graphics and the monitor. It is designed as an 
T.R.I. for ZX80/81 .. £10 extension of the Sinclair manual, with all the 
Video Unit. quality and depth found in its predecessor, THE 
Will drive standard 1 volt ZX80 COMPANION. Owners of 8K ROM ZX80's 
monitors. will also find the book an invaluable asset. (NB 16K 


V.U.1. forZX80/81 £10 recommended) 


Complete with leads and diagrams. Connections 
only take a few minutes. 


D. BRUCE ELECTRONICS 
THE BEACON BLACKHALL ROCKS 
CLEVELAND TS27 4BH LINSAC 68 Barker Road, Linthorpe, 
Tel: 0783-863612 Middlesbrough, Co. Cleveland TS5 5ES 


Available from good bookshops or send cheque for 
£7.95 to: 


* Circle No. 144 e Circle No. 145 


FROM THE PUBLISHERS OF THE BEST 
SELLING BOOKS FOR THE SINCLAIR COMES: 


NOT ONLY .. does this book contain over 
30 fully debugged and exciting programs, every 
one of which will fit into the basic 1K memory of 
your Sinclair ZX81 — including programs 
such as STAR WARS, LUNAR LANDER, 
BLACKJACK, MINI ADVENTURE ... 


BUT ALSO... 


* Detailed explanation of how these programs were written. 
* Lots of hints on how you can write exciting programs for your 


30 PROGRAMS 
FOR THE 
SINCLAIR 


* Numerous space saving techniques — obviously invaluable to 
the ZX81 owner. 


* PEEKS and POKES and all the other ‘complicated’ functions 
are clearly explained. 


* MUCH, MUCH MORE... £6.95 


Published by MELBOURNE HOUSE PUBLISHERS LTD. 
Send Stamped, self-addressed envelope for FREE catalogue. 


"——--—-—---—-—-————^—»———— EE EE 

} THE ESSENTIAL SOFTWARE COMPANY (Visconti Ltd) i 
i 47 Brunswick Centre, London WC1N 1AF (01-837 3154) 

j (- Please rush me NOT ONLY 30 PROGRAMS FOR THE 

1 SINCLAIR ZX81 1K: at £6.95 each 

i l enclose a cheque/postal order tor £ - 50p post and pack 

i Name . T H 
H | 


i Address 


md 
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RESPONSE FRAME 


Do you have a problem? Your manual is 
incomprehensible or you just cannot get the 
hang of that programming trick you tried — 
whatever it is, Tim Hartnell and Trevor 
Sharples will do their best to answer your 
queries. Please include only one question per 
letter and mark them "Response Frame". 


VIC CHARACTERS 


MI am very interested in the 
Commodore Vic-20 but was 
disappointed to find it only 
allows 23 characters per line. 
Please could you advise if and 
when it will be upgraded to 40 
characters a line and also an 
approximate price? 
G Howell, Kiberick, Wood Village, 
Nezwgale. 
THERE WILL be a replacement ROM 
available in duc course to bring the 
graphics up to standard Pet 
resolution, but as usual Commodore 
is playing its cards close to the 
corporate chest, and we can't 
discover when this will be. Replace- 
ment ROMs tend to be in the 
£15-£30 range. 


CPU VARIETY 


BI am thinking of buying a 
personal computer and I hope 
you can guide me to a suitable 
model. Preferably I should like a 
British one. It would be used to 
play games to begin with, then 
later to learn programming and 
to run my own programs, or 
those printed in magazines. I 
have a number of questions. 
What is the difference in the 
various CPUs, e.g., 6502, Z-80 
etc., and what does each do that 
the others do not? 
THE differences in chip architecture 
are nor relevant to the kind of things 
you need to know to buy a computer 
at your present stage. The different 
chips have different processing 
times, and are accessed directly in 
different ways, but this informauon 
cannot help you choose a first 
computer. 


INTERPRETERS 


BM What is the advantage of 
having a Basic interpreter in 
EPROM rather than ROM — for 
example, the Tangerine options? 
EPROMs ARE simply temporary 
ROMs — although it takes some 
work to erase them — and, in 
practice, there is no difference when 
you're buying encoded data as you 
are in a ROM whether the informa- 
tion 3s Stored permanently or almost 
permanently. 


READ AND DATA 


Bi What is the advantage of Read 
and Data statements, and why 
does the Sinclair not have them? 
Reap AND Data are very useful ways 
of storing information within à 
program listing to be used when a 
program is running. They can be 
emulated :n many ways, such as 


storing information in a string, or in 
a REM statement. The Sinclair ZX 
computers do not have Read/Data — 
neither does the Acorn Atom — 
because this facility uses plenty of 
ROM space, and when the monitor 
is limited, not everything can be 
offered. In the case of the ZX-81, the 
planned Read/Data was dropped to 
allow a printer to be driven by the 
computer. 


DEEK, DOKE 


W 1 have read the explanation of 
Peek and Poke in the first issue 
of Your Computer and found it 
enlightening. Following on from 
that, can you tell me what thc 
Nascom Deek and Doke do? 
DEEK AND Doke are double-length 
versions of Peek and Poke. Instead 
of altering one byte, or interrogating 
one byte, Deek and Doke deal with 
two bytes at a time. For example 
Doke A, B is equivalent to 

POKE A, B — INT(B/256)*256 

POKE A +1, INT (B/256); 
and Deek A is equivalent to 
PEEK A+ PEEK (A+ 1)*256. 

This is because any variable which 
has a greater range of values than 
+ 127 needs two bytes to store it 
and, therefore, two bytes must be 
altered or interrogated. 


BUYING NOW 


E Finally, I have attended two 
seminars run by international 
computer firms and took their 
tests. I failed both. Do you think 
that I should save my money, 
wait for an idiot-proof machine, 
or go ahead and buy one and see 
if I like it? 

Buy ONE. There are always better 
computers on the way. If you wait 
for the right one, you'll never buy, 
and will therefore deny vourself the 
immense pleasure of having a 
machine. Buy one now, and in duc 
Course, a year or two, you'll be ready 
to buy a new one, and will have a 
good idea of which one to buy then, 
but don’t wait. Anyway, if you can 
frame the kind of questions you've 
asked in this letter, you could 


* control a computer standing on your 


head. 
The questions were from W Jackson, 
Chesteron, Cirencester. 


LOADER LOAD 


EI was having trouble Loading 
and Saving with my Acorn Atom 
and I noticed a letter from 
someone with a similar problem 
in the first issue of Your Computer. 
I have a Prinz TR-225 tape 
recorder which cost £16.95. The 
problem was solved when I 


added a large resistor in series 
with the Atom output, 100kohm 
if using ‘‘aux’’ input or 
Imegohm if using **mic" input. 
The problem seems to be caused 
by too much output from the 
Atom. Information for this is 
provided in the kit builders’ 
manual, page 15. 

James L Ashton, 
THANKS JAMES, we'll pass the 
information on, and hope it will be 
of use to other readers. 


BASIC CHOICE 


EI am finding it very hard to 
find a suitable Basic computer 
for myself, since most are well 
out of my spending limit — 
which is anything less than £400. 
That’s why I am asking you if 
you could give me a list of 
computers and software, so I will 
be able to decide which one to 
buy. 

Anil Jolley, Heston, Middlesex. 
CHOOSING the right computer is 
always a hard decision, You can 
easily become caught in the "for a 
few pounds more I can buy this 
computer” trap. At the moment, 
your choice is limited if you are 
looking at Basic computers at less 
than £400, but there are some very 
good computers in this price range. 
Starting at the bottom you have the 
Sinclair ZX-81, £70, available in 
ready-built or kit form, but unless 
you are a complete beginner it is 
probably not worth considering, For 
around double the price, the choice 
is wider: the Acorn Atom and the 
UK101 — both at about £150, Both 
are expandable into full disc/printer 
systems and both have a good degree 
of software support. They both are 
supplied either as kits or fully-built 
and tested, but the Atom is complete 
with case whereas a case is extra for 
the UKIOL. Raising the price a little 
further to between £200 and £300 
brings the Ohio Superboard and 
Nascom 2. These, too, are expand- 
able systems with a good deal of 
software support. At the top of the 
£400 price range falls the TRS-80 
and the less expensive Video Genie 
which is fully TRS-80 Level II 
software compatible as well as 
Tangerine’s Micron and the old 
faithful, the Commodore Pet. The 
Pet and TRS-80/VG have an 
excellent range of software available, 
while the software available for the 
Micron is steadily growing. The best 
way to decide which micro is for you 
is to go into a computer shop and try 
using them for yourself — hands-on 
experience is always better than 
written advice. 


COMPATIBILITY 


WI have several questions about 
the Commodore Vic. Will the 
largest screen, 40-by-24, version 
of the Vic be compatible with the 
Pet in all respects except screcn 
size? When will it be available? 
Which version of Basic will it use 
— 2.0, 3.0, 4.0? Most of my 
machine-code programs use the 
Basic-4.0 ROMs. Would it be 


possible to upgrade from small 
to large-screen Vic simply by 
adding a chip, costing, say, £30 to 
£40? Have you any details on the 
new Sinclair machine in the 
pipeline which you mentioned? 
James Turner, Chesterfield, 
Derbyshire. 
SLOWLY, slowly, The Vic is barely 
out and you already want to know 
what will replace it. Commodore 
tells us that most of your questions 
are jumping the gun because a large- 
screen Vic has not even been 
designed. Commodore thinks that 
when the design is completed — and 
we were given no idea when that would 
be — it will have a similar format to 
the Pet 4000 series and will use 
Basic 2.0. Regarding the “new 
Sinclair machine in the pipeline": 
Sinclair Research is in a “we won't 
confirm or deny" mood which sug- 
gests that it may have something on 
the way. We guess a machine costing 
around £100 which will use the same 
Basic as the forthcoming Acorn 
Proton, to be released around 
November — but it is only a guess. 


S-100 BOARDS 


EI wish to use some of the many 
$-100 bus boards which are 
currently available on the 
market in connection with my 
Microtan 65. My problem is that 
I cannot find a firm which sells 
such a device. If you know of 
one, would you tell me its name 
and address and if there isn’t 
such an enterprising business in 
existence would you direct me to 
books which might have some 
bearing on the subject? Finally, I 
would like to say that if the next 
issue is as good as the first, the 
magazine will be a success. 
R Bavington, Walthamstow, 
London E17. 
THANKS FOR the comments on the 
magazine. You have to make your 
own S-100 bus. The Institute of 
Electrical Engineers can furnish you 
with the specifications, and should 
be able to help you with related 
literature, 


SILICON TIPS 


Bim reading tic June/July 
issue of Your Computer and look 
forward to more. Could you 
please give me a reference to a 
book or technical papers 
explaining the working of LC 
display, silicon chip, electronic 
components used in them, how 
desk calculators and digital 
watches work? My enquiries at 
local libraries have yielded 
nothing. 
FGH Lewis, 
Witley, Godalming. 
THERE HAVE been some articles on 
LCDs recently in Practical 
Electronics which could be of 
interest. The Central Reference 
Library in central London keeps 
back issues of many publications in 
electronics and computing, and you 
can go there and inspect the back 
issues. 
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This program is a highly accurate computer simulation of the flight of the Space Shuttle Columbia from the 
initial countdown through the launch period, the launch itself and into a stable orbit. The craft may be 
manoeuvred within the orbit and then dropped out to finally fly through the atmosphere to a safe touchdown. 

The attraction of this simulation is its authenticity. So far as is possible, it follows the actual parameters of the 
first Columbia flight with only one or two minor exceptions. The shuttle, of course, starts its flight pointed 
vertically into the sky and carries a huge fuel tank to provide the fuel for its three main engines in addition to the 
solid fuel rockets which provide the major thrust to lift it off the ground. Two minutes into the flight the rockets are 
jettisoned, having burned all their fuel. The count-down for take off starts at T-20 seconds. At T-10 seconds the 
shuttle motors start firing, but the shuttle remains tethered until T 2 0. When the shuttle blasts off, the pilot must 
guide the craft into its orbit by controlling its attitude and track. A number of guidance controls are supplied, 
together, of course, with control of the shuttle motors’ thrust. 

The simulation may be started at one of three points in time: either at take off, at a point where the Columbia 
is in a stable orbit round the earth, or finally, prior to landing. Measurements of speed, fuel and so on may be 
selected for either Metric or Imperial measurements. All of the physical forces which acted upon the actual flight 
are taken into account. One departure from fact has been included in that the two solid fuel rockets have had their 
thrusts increased from 26 to 36 million Newtons so as to give the pilot an increased latitude for error. In other 
words to make the take off easier. 

A fascinating program, the more so because it follows fact so closely. Available for the Model | and 
Model II! TRS 80, Model | and Model II Genie and on tape or disk. The tape version will run in 16K, the 
disk in 32K. 

Tape version............... £14.95 Disk version............... £17.95 


Both inclusive of V.A.T. but plus 50p P & P (if ordered alone). 
TRS-80 & VIDEO GENIE SOFTWARE CATALOGUE £1.00 [refundable] plus 50p postage. 


MOLIMERX LTD. 


A. J. HARDING (MOLIMER X) 


1 BUCKHURST ROAD, TOWN HALL SQUARE, 
BEXHILL-ON-SEA, EAST SUSSEX. 
TEL: [0424] 220391/223636 TELEX 86736 SOTEX G 


EN 


Hi 
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SOFTWARE FILE 


Software File gives you the opportunity to have your programs, 
ideas or discoveries published. We will accept contributions for any 
personal computer but will group programs for like machines 
together in the file. Please double check your listings before sending 
them. Mark your letter clearly for Your Computer. We will pay £6 for 


each contribution published. 
Point to point 
Mike Howard, 


zz 
Lydney, DONA ZH | 


HERE ARE three points new users of the ZX-81 
might find useful. I am using the 8K Basic 
ROM on a ZX-80 but all programs and points 
will apply to both the ZX-81 and the uprated 
ZX-80. 

Firstly, it disappointed me that plot and 
unplot only allow a single character to be 
plotted: other Basics allow a third argument 
which allows any of the character set to be 
plotted — as, for example, on the RML 380-Z. 


A brief look at the variables table in the 
manual shows that 16398, 16399 is the address 
of the current print position so that this less 
one is the address of the last plotted point. 
Poking this with the code for a different 
character has the desired effect of replacing the 
plot square with any character required. Thus, 
assuming you have defined X and Y: 
10 PLOT X,Y 
20 POKE(PEEK( 16398) + PEEK( 16399) x 256-1),23 
will plot an asterisk. The Poked graph is 
coarser than the original but for overlaying 
two scattergrams, for example, where contrast 
is important, it can be an ideal way of 
displaying data. Do not forget the —1 in the 
Poke or you will crash the Basic, 


A real plethora of Hex to decimal conversion 
programs for the ZX-80 prompted me to write 
the following pair of programs for the ZX-81 
which, taken together, will enable anyone to 
decode the ROM easily or help in producing 
machine code software. 

Hexmon will produce tabulated addresses 
and contents in Hex of any eight bytes of 
memory. The start address if input first but 
after that, each Newline will give the 
subsequent eight bytes, Entering a new 
address instead of the Newline displays the 
eight bytes starting at that address, so the user 
can jump round in memory. 

Hexcon will convert any positive Hex 
number into decimal and will also calculate 
relative jumps, as an adjunct to Hexmon, it 
has been very useful to me. It first asks 
whether you want a jump or a conversion and 
then invited you to enter the Hex code which 
it will convert to an absolute number or a 
decimal-signed integer for jumps. All strings 
printed are inverse characters. 


5 REM HEXCON C M HOWARD 1981 


1&8 REM HEXMON C M HOWARD 1981 18 PRINT AT 28.8;""HERCON" —- 
11 GOTO 76 JUMP OR CONVERT?4CJIA/CÓ" 
1z LET S=VAL I$ 14 INPUT BS 
13 CLS 15 IF B$-"S" THEN STOP 
14 FOR I=6 TO 7 16 CLS i 
28 LET A=S+I 17 PRINT AT 28,18; "ENTER HEX" 
36 GOSUB 1868 18 INFUT R$ 
48 LET A=PEEKCS+I1> 19 CLS 
za GOSUB 186 26 IF Be="J" THEN GOSUB 38 
6&8 NEXT I 22 IF B$-"C" THEN GOSUB 46 
7@ PRINT AT 26,6; ""HEXMON" 25 GOTO 16 
ENTER HL OR ADDRESS” 38 GOSUB 98 
Sø INPUT I$ 35 IF A>=128 THEN LET A=A-256 
35 LET S=S+1 3r RETURN 
98 GOTO 13 44 GOSUB 96 
41 PRINT RT 180,18;B$;HEX GIVES" 


ima DIM H$c4» 


118 FOR J=4 TO 1 STEP-1 


126 LET RH$CJ5- 


CHR£CCR-16XIHTCH/Z/16»2*29825 


138 LET A=INTCA162 
148 NEXT J 

158 PRINT R$ 

168 RETURN 


Complete music 
Robin Arlott, tto (31) 


Seaford, East Sussex. 

MY PROGRAM ALLOWS one to input the notes 
directly from a sheet of music with their 
appropriate length and pitch to form tunes of 
up to 100 notes long. The program can be 
altered for tunes longer than 100 notes. 

The notes are input as C F BF — B flat — 
AS — A sharp — and so on. The length of note 
is input as “0” “1” “1.” and so on for semi- 
quaver, quaver, dotted quaver and so on. 
Crotchets are taken as standard and input by 
pressing Newline only. 

The pitch and timing of a tune, once input, 


42 RETURN 


"AT 11,1633 
9@ LET R-8 


"DECIMAL" 


95 LET B$-R$f 


188 LET 


RzhH*CCODER$-2825x16xxCLENHS- 1? 
118 LET R$-RH$42TO > 

iż IF LEN RH$-8 THEN RETURN 
136 GOTO 188 


can be raised or lowered, made faster or 
slower, either uniformly for all notes in the 
tune, or for individual notes. The program 
compensates for the variation of length of note 
with pitch automatically so that high notes last 
as long as low notes — see the factor 20x C/Y 
in lines 80/92. 

The number of times a tune is played is 
determined by the loop at 105; the program 
can be interrupted by pressing Space at the 
end of any recital. 

A surprising feature of the program is that it 
can be played directly on to any transistor 
radio or music centre without any wired 
connections, provided the ZX-80 is reasonably 
near the radio. The pitch at which the tune is 


played can be varied by adjusting the tuning of 
the radio. 

The quality of the sound is improved if the 
TV set is switched off, though of course the 
ZX-80 must remain plugged: in. With several 
radios nearby at the same time, one can obtain 
striking effects — for example, a haunting 
performance of Shenandoah. 

The machine-code routine used is that 
suggested by David Harris but the overall 
program has been developed very considerably 
beyond the rather brief program he offered. 

The program will accept any tune contain- 
ing up to 100 notes. If more is wanted, line 
1010 should be amended to enlarge the B 

(continued on next pagel 
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SOFTWARE FILE 


{continued from previous page! 
array. The tune will be played three times by 
the loop at line 105 which can also be altered. 
The program calls first for the number of 
notes in the tune and then for each note and its 
length separately. 

The pitch or length of any note can be 
altered by command. For example: 

LET B(35) =F or B(36) = 800 

Odd numbers are notes and even numbers 

lengths of notes. The pitch or length of all the 


SUB 188 
zB 


GO 
* 50 TU 
3 INPUT 
IHPUT 
FOR J=G TO X 


00 


16 


IF &4J^2»x2-2J THEN LET 


notes in a tune can be changed uniformly by 
using GO TO 13 and then input S=0 for 
changing length and S=1 for changing pitch. 

The variable T then input increases all 
values by 1/3 — if —3 is input for example — 
and reduce by 1/3 if 3 is input; if the values are 
just to be printed out without alteration, give 
T as 3000 or larger. Use Continue for a long 
tune. 

The program sets out, at lines 42/44, exactly 


how length and pitch are to be input, for each 
note. Note particularly that all values are for 
the octave of middle C. Notes in higher or 
lower octaves can be input by using C/2 or 
Cx2, F/3 or Gx3 giving respectively higher 
and lower octaves, 

If the music has a dotted note, the **." 
should be input along with the appropriate 
length indication, e.g., as “1.”. To repeat the 
tune after alterations, use GO TO 105. 


65 INPUT "Y 
Ya LET BeJo="4 
r9 INPUT Q$ 


88 IF G$-"g" 
BCI-15- 
IF G£-"1" THEN LET 


2^ 
os 


THEN LET 
tLe 'aa; Mx .eüxCc," a 


BC J+S=BC J+S9-CBCI+8)/°T3 


BO J-1526L/4050xC280xCA^Vv» 


1? IF cI/^25x2-] THEN FRIWT e4 IF ü$-"2" THEN LET 


Be rz I5; y"; BC TES) Be J-15»-246L/282x2xtC20xC^Wv» 
18 NEXT J ee IF ü£-"3" THEN LET 

19 STOP Be I-1)=(L¢28 3x 20x 
26 LET C=196 oe IF @#="4" THEN LET 

21 LET D=166 BG J-i siLa 26x04) 
22 LET E=144 99 IF ü0f$-"" THEN LET 

23 LET F=135 Be I-1d=(L “Shox (26x07) 
ed LET G=126 28 IF ü$-"1."THEH LET 
25 LET R-2188 BG I-13=(Lx2-66)x¢ 20x04) 
26 LET B=96 91 IF ü$="." THEN LET 
er LET C5=176 BECJ-1»-0Lx3/4d82xC28xC/ÁCrx25) 
26 LET DS5-2152 S2 IF O$-"2,"THEN LET 
23 LET FS=126 Be J-1)=( L289 xSx¢ 26x07 
38 LET 65-114 S4 NEXT J 

31 LET AS=162 95 CLS 

32 LET DF=Cs 166 LET Bióx»-ü 

33 LET EF-IS 185 FOR ke i TU 3 

34 LET GF=FS 118 LET 2 -USRCP 

39 LET AF=G65 115 NEXT K 

36 LET BF=AS 128 PRINT. "RHüTHEKR* 

3? LET L-2548 TUHE?XPRESSx''" 

38 PRINT "HÜOMXEKMRH'YXHOTES?" 125 INPUT T£ 

39 PET N 138 IF T$-"'vY" THEN GO TO 38 
48 LET #=Nx2 i48 STOF 

41 1866 DIM Ate 


CLS 
2 PRINT "IHPUTXx";N; "x 
HOTES#EG. #C# DS¢ D#SHARP > 
XHF CR®FLAT O° 3 ss "FORRNOTES#I NS 


1616 DIM Bre UR 
1@26 LET FP=2+FEEKC163923 
+PEEK ¢ 163939256 


HIGHER#OCTAVE#PRESS "223 "EG. *C/Z* 11886 LET Hi£85-2898 
üR* CPS" eas 1161 LET Ati9=4416 

| "FORS*LOMHERXOCTRVESEXFRESS" 1162 LET At2>=26 

| is: "EG. ®DxXZ#Ex3#ETC, " 1163 LET AC3>=6425 

| 43 PRINT 1164 LET At4)=6691 
44 PRINT "FOR# LENGTH, 1185 LET ACS o=4975 
HFTERXERCHX*XHOÜTE* PRESS" 1166 LET HG6»5-226394 

, 2"SEMI-QURVER:G" jaaa; "HURVER: 1147 LET R£73-7-14155 

1": si" CROTCHET : NEHLIHEX 1188 LET Ri85»-6675 
ONLY" jso; "MINIM:2" 1189 LET ACSo="736 
222223 "SEMI-BREVE: 4" saad 1118 LET HiiBgm»-4928 
"DOTTEDXHOTES: *." 1111 LET R£115212826 
45 FOR J=0 TO k~-1 1112 LET R&£125-16415 
38 IF CI/^25»x2-J] THEN LET B¢J>=L 1113 LET A¢i3>=-194 
66 IF BéJ2=L THEN GO TO 94 1114 LET Atidd=-45 
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At 159=13437 
HC162216414 
Rc1iTo»-38731 
Hc185»-8363 
Aci99=11259 


J J Bartolo 
I COMPILED this program to be used in 
conjunction with a ZX-80 with expanded 
memory as a teaching aid for children who are 
taking their first steps in arithmetic. Although 
it has been presented to deal with simple 
addition, it can be altered easily for simple 
subtraction, division and multiplication. 

The statements entered throughout the 
program, such as in line 1040, “that was not 
too good", are only guides and any relevant 
comment can be entered provided there is 
sufficient memory space available. 

When the program is run, the computer asks 
you to enter two numbers. It will then pick 
two random numbers within the ranges one to 


S REM TEACHING AID by J. 
18 PRINT. “ADDITION' 


"ENTER FIRST NUMBER" 
"THEN PRESS NEWLINE KEY" 


a 


"PLEASE ENTER SECOND NUMBER" 
"THEN PRESS NEWLINE KET" 


M 


IF G»16383 GR M» 16383 THEN GO TO 1388 


LET F=RNDCG> 
LET K=RNDCM) 
LET Z-F-*K 
LET L-RHDc4? 
IF L=i THEN GO TO 
IF L=3 THEN GO TO 
IF L=4 THEH GO TO 
IF L=2 THEN GO TO 
LET R-Z 
LET B=Z+RNDC2> 
LET C=Z+RND¢3> 
LET D=2+RNIC 1a) 
GO TO 266 
LET =z 
LET RHzZ-*RHDC3? 
LET B2zZ-RHD2» 
LET C=2+RND¢C 18> 
GO TO 266 
LET B=2 
LET A=2+RND¢ 18> 
LET C=2-RNDC3> 
LET D=2-RNDC2> 
" GO TO 286 
LET RzZ-REND35 
LET B=2Z-RNDC 18) 
LET D=2-RND¢2> 
LET C=2 
IF A=B OR A=C OR 
OF C=A OR C-B OR 
THEN GO TO 586 
263 PRINT "ADD". 


65 
38 
118 


75 
fg 


J. 


D OR B=A 0 


"Nü. CORRECT"; »J 


_ SOFTWARE FILE 


the numbers entered. Then it adds these 
numbers together and displays the correct 
answer with three random alternatives and 
randomly labels them A, B, C and D in typical 
multi-choice format. 

The child now takes over and is asked to 
choose the correct answer. If he or she chooses 
correctly, the score is incremented and a new 
sum generated and displayed. Of course, if the 
child should choose an incorrect answer, the 
wrong score is incremented, displayed and the 
child invited to try again. The sum will remain 
unaltered until a correct answer is found. 

A total score with 10 correct answers more 
than incorrect ones is rewarded by the remark, 
“These seem to be easy for you”. The 
computer is then instructed to multiply the 
numbers initially entered by two, thus making 
the sums slightly more difficult. After another 


205 PRINT F 
267 PRINT Kie 
z1à8 PRINT 
215 PRINT 
226 PRINT 
225 PRINT 
236 PRINT 
235 PRINT. 
Dea aD 
240 PRINT 
245 PRINT, 
250 
255 
ze 
265 
263 
era 
2368 
235 
238 
388 
385 
318 
315 
326 
338 
346 
358 
4e 
418 
426 
438 


Barto la 


"KEY 


PRINT 
PRINT 
PRIWT. » 
INPUT HE 
CLS 
x$="g" 
“t= " A" 
t= " B i 
vga " {> " 
xg" p" 
PRINT. 
PRINT, 
LET W=H+1 


GO TO 288 
FRIHT 
FREIHT. 
FREIHT,. 
LET J=J+1 


]ü-J-M AHD -8 GR 
AND Vz2 OR 48-I-H 


J=W+50 THEN GO 


TO 45 


L=1 THEN C 
L=3 THEN GC 


L-4 THEH 

=2 THEN 
LET B=5+1 
LET C=C+2 
a LET D=D+3 
GO TO 26a 
LET A=A+1 
LET C=C+3 


B=C üR 
D-B OR 


R 
F 


LET Ré285-2-188076 
LET A¢21>=-4064 
LET Ré225»-26163 
LET Hc2357218 
RETURN 


"NO. WRONG" > 


"CHOOSE THE ANSWER "TOU" 
"THINK I$ CORRECT" 


458534 


"KEY 


THEN Gü 
AND L=i 
AND L=3 
AND L=4 
AWD Lee 
"HRONG" 


successful batch of 10 answers correct more 
than wrong ones, the numbers are again 
multiplied by two. This sequence continues 
until 50 correct answers more than wrong ones 
are attained. 

The program is then stopped and a message 
given. If desired, new starting values can be 
entered so that the child can continue. If the 
child has difficulty in choosing the correct 
answer as a result of being uncertain of the 
sums and has a score of 10 incorrect answers 
more than correct ones, the numbers entered 
intially are divided by two making the sums 
simpler. 

If the child is still unsuccessful, the program 
is stopped and a message given. When the 
program is stopped by pressing the “S” key, 
the computer sums up the child’s progress and 
stops the program. 


H 


As “Baers CUEAS UC 


IN "OUR CHOICE" 


PRINT "AND PRESS NEWLINE KE" 


TO STOR" 


ec 
"EI 


TO 1835 

THEN GO TO 486 
THEN GO TO 406 
THEN GO TO 406 
THEH GO TO 466 


IF J=@ AND W=i@ OR H-I«18 THEH GO TO 761 
IF W=J+2@ THEN GO TO 1965 


"CORRECT" 


26=J- AND Y=1 OR 
AND V-3 THEN GO TO 


TG 12808 


eaa 
6268 
648 


Go 676 


(continued on page 65) 
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MICROCOMPUTER PRODUCTS 


INTERNATIONAL LTD. 


BOOKS & 
MAGAZINES 


Vol 0: Beginners Book 

Vol 1: BASIC Concepts 
Calculating with BASIC 

Best of Creative Computing Vol 1 
Best of Creative Computing Vol 2 
CPM Handbook 

Home and Economics Programs 
Education and Scientific Programs 
30 Programs for the Sinclair ZX80 
Instant BASIC 

BASIC BASIC 

Advanced BASIC 

Microsoft BASIC (a guide) 

Secret Guide to Computers 

Fifty BASIC Exercises 

Best of Micro, Vol 2 
Programming the 6502 (Zacs) 
6502 Applications 

The Revealed 

Library of PET Subroutines 

32 BASIC Programs for the PET 


o 


_LPENTERPRDES 


PET/CBM Personal Computer Guide (2nd edition) 

BASIC Computer Games 

More BASIC Computer Games 

Computer Music Book 

Introduction to TRS-80 Graphics 

Take My Computer Please . . . (Fiction) 

Introduction to Low Resolution Graphics for PET, Apple TRS-80 
Microsoft BASIC: University Software Inc., Listings: 

Fun and Games Programs 1 ^ 
Fun and Games Programs 2 

Getting Down to Business with Your Microcomputer 


» Getting Involved with Your Own Computer 


Hobby Computers are Here 

New Hobby Computers 

Understanding Microcomputers and Small Computer Systems 

Understanding Microcomputers and Small Computer Systems 
and Audio Cassette o 

How to Make Money with Your Microcomputer 

From the Counter to the Bottom Line 

Buying a Business Computer 

You Just Bought a Personal What? 


. ORDER INFORMATION 


MAIL ORDER * VISIT * TELEPHONE 


Please send cash, cheque, postal order, IMO, Access or 
Barclaycard no. to L.P. Enterprises, Room YC, 9 Cambridge 
House, Cambridge Road, Barking, Essex IG11 8NT. All payment 
must be in sterling and drawn against a UK bank: 

Please add £0.75 towards postage for each book purchased. We 
aim to keep all these books in stock, and as a result most items are 
despatched by return of post. 


We distribute a large number of books, magazines and software 
packages that are not listed abóve. For a full list please send an 
SAE. We also have a fully comprehensive catalogue describing 
all items. This costs £1.00, which*is deducted from your first 
purchase. Trade enquiries welcome. 

Tel: 01-591 6511 Telex: 892395 


* Circle No. 147 


TANGERINE APPROVED SOFTWARE FOR MICROTAN — MICRON 
TEXT PROCESSOR | COMPANION BOOK 


APPEND Join two programs. 
HEX Conversion for those pokes. 


@ Discover some of the inside workings of 

Basic. 

eSingle key entry of commands. 

e Graphics plotting. 

e Experiment with sound. 

@USR(X) extended and explained. 

eStore m/code in Basic Program. 

eFull VDU memory map with Hex + 

decimal values + full graphics chart. 
£9.95 


6 Full screen editing with cursor controls. 
€ Two-speed two-way scrolling. 
PLOT Commands for easy graphics. e Global search function. 


SINGLE Key entry of commands. * 3 levels of operation * 


FIND and displays line numbers of any € 1 operate on complete text. 


variable. 


AUTO NUMBERING No more typing in of 
line numbers. 


RENUMBER Resolves all Goto's, Gosub's, 
Then's etc. 


IN EPROM ............... 


; Sac £22.50 
RE-LOCATE M/ CODE TANEX 8K EPROM BOARD 


This program will enable you to move part of 
or whole m/ code programs to different parts 
of memory. it will recalculate all absolute 
and relative addresses 


@2 operate on current line. 


@3 operate on selected line. 


e Create and maintain text files with fast 
loading. 


eThis is a machine code program on tape. 
£19.95 


SEND CHEQUE/POSTAL ORDER PLUS 
50p POST AND PACKING TO: 


MICROTANIC 
SOFTWARE 


235 FRIERN ROAD 
DULWICH, LONDON 
or tel 01-693 7659 
ALL PRICES INCLUDE VAT 


Will take 4 x 2716 Eproms. Plugs into G2 
socket on Tanex and enables you to switch 
from 1 Eprom to another. 

Built and tested... 


£5.95 .. £22.50 


FILE UTILITIES (B) 
Menu driven — create — save — display — 
update files 

£9.95 


3K BASIC INTERPRETER 


Send for further details. 


GAMES 1 £8.95 GAMES2 dB. 95 GAMES3.. £8.95 GAMES4 ES 200 
MOON LAND ONE ARM BANDIT BREAKOUT PONTOON 
HANGMAN DICEY DICE NOUGHTS & CROSSES HANGMAN 

OTELLO (B) HOT SHOT (BI TANKFIRE (B) SLOXO (M/C) 


* Circle No. 148 
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SOFTWARE FILE 


6368 LET D=D+2 
635 GO TO 288 
648 LET D-D*1 
645 LET R-h-2 
658 LET B=B+3 
666 GO TO 266 
era LET H-hH*3 
688 LET B=Btz2 
698 LET C-C*1 
766 GO TO 266 
rāi LET G=G/2 
726 LET M=M/2 
738 
748 
1636 GO TO 45 
1633 PRINT 

1435 PRINT 

183? PRINT 


1848 IF J= THEN PRINT “THAT WAS NOT TOO 


GOOD",, "TR SOME MORE." 


1858 IF J>W+iG THEN PRINT "WELL DONE," 
1655 IF J+i@=4 THEN PRINT "I THINK YOU 
"EASIER ONES." 

1656 IF J<W+16 THEN PRINT "YOU NEED MORE 


SHOULD TRY SOME". 


PRACTICE" 

1658 GO TO 1222 
1465 PRINT 
"TO HELP YOU"... 
FOR". "EASIER SUNS." 
1878 PRINT 

1475 GO TO 1222 


1166 FRINT “THAT SEEMED TO BE EASY" 


Sketch-pad 


Eric Deeson, 

Highgate, Birmingham. 
THE PROGRAM runs in 1K. However, more 
memory is needed for sophisticated designs 
using most of the screen. A three-character 


REM Z2X&1 
REM ERIC 


SKETCHPAD 
DEESON 316666 


PRINT "THESE SEEM TOO HARD FOR YOL" 
PRINT "TRY SOME EASIER ONES" 


"I THINK YOU SHOULD GET 
sy. "ASK THEM TO PROGRAM ME 


Cunder line-inverse video 


1182 
45 

1183 
11895 
1116 
1126 
1136 
1266 
1265 
1216 
1215 
1222 
1225 
1227 
1238 
1248 
1258 
1297 
1258 


IF x 


GO TO 45 
CLS 


PRINT 


PRINT 
PRINT 


PRINT 
FEINT 


PRINT 
PRINT 


2216383 OR Mk2» 
PRINT "FOR ‘YOU, 
LET V=¥+1 


LET G=G#2 
LET M=M#2 


"TOU HAVE 
PRINT .J; 


PRINT .H; 


"OUT OF A POSSIBLE"; 


16383 THEN GO TO 


TRY THESE :- 


FRINT “YOU HAVE DONE VERY WELL" 
"I RECOMMEND A HARDER PROGRAM" 
PRINT "BE TRIED" 


SCORED : -" 
" CORRECT " 


" INCORRECT " 


JH; 


"CORRECT". "ANSWERS. " 


1266 
1265 
1276 
1276 


PRINT 


PRINT 
PRINT.» 
PRINT.» 
STOP 
SOMEONE” 
PRINT 


» N 
1385 PRINT 
1318 GO TQ 25 


PRINT "YOU HAYE ENTERED "; Q; " 


input is expected during each loop — or “S” 
to stop. The first is any keyboard character or 
symbol; the second should be R, D, L or U; 
the third must be a number between one and 
nine inclusive. 

Newline is pressed, the cursor moves to a 
new position — right, down, left or up by the 
input number of spaces — and leaves the first 


PRINT "THE FINISHING VRLUES RKE:-— 


"FIRST Hü. 
"SECOND N0."; M 


PRINT “PLEASE ENTER SMALLER NUMBERS," 


" Hi 


AND 


character behind. When the design is finished 
— any combination of symbols giving a 
picture, sketch, graph or map — input "S". 
This gives removal of cursor, line 18, and 
report code, line 19, so that only wanted 
material is displayed. The design may be 
Saved on cassette. Line 8 is a mug trap to 
prevent a crash if Newline alone is input. 


LET B-CODE R$(2) 


LET C-VHL ASC3> 


REM 2x91 
LET X-14 
LET ?-18 
PRINT AT 


(16K BEST) 


Yo?" 


(cursor 


IF B=5S AND '-C»-ü THEN LET Y=Y-C 
IF B=55 AND N+C<3Z THEN LET ®=X+C 
IF B=41 AND '+C<22 THEN LET Y='7+C 
IF B-49 AND X-C2-8 THEN LET sX- 


INPUT R$ 


IF A$=""THEN GOTO 7? (mustras 
IF R$-"S" THEN GOTO 18 storm 


& PRINT AT '"v,X;R$cl? 


Pools prediction 


T Dawson, 
Prestwick. 


Child's play 


D J Berry, 
Caerleon, Gwent. 
THIS LITTLE program evolved from my 
three-year-old daughter's insistence on having 
à game which she could play on my Acorn 
Atom. What resulted, in fact, is a game which 
helps develop her counting ability and teaches 
her to recognise the numbers from one to nine. 
A random number of dots — between one 
and nine inclusive — are generated and 
scattered. randomly over the screen. The 
child's problem then is to count the dots, 
identify and press the appropriate key — for 


GOTO 6 


PRINT RT ',x;" " 


PAUSE 46068 


THIS ZX-80 POOLS-prediction program has a 
bias ın favour of the team highest in the 
league table. To assess its worth, here are the 
home and away league positions which have 
resulted in a score-draw on the Australian 
pools. 


seven dots, press key “7”. A correct answer is 
rewarded with a series of warbles and an 
incorrect one by the “bell” ringing, once for 
every dot in the screen. 

The program should happily fit an 
unexpanded Atom, and it contains a number 
of useful ideas. Because this program was 
written with children in mind, I wanted to be 
able to read the keyboard directly, thus 
eliminating the need to tap the Return key. 
Also, any absurdly incorrect entry, such as 
typing a letter instead of a number should not 
crash the program. 

This facility is provided, on the Atom, by 
the monitor routine OSECHO which lives at 
£FFE6, and the assembler routine in lines 30 


[remove cursor 
Chlock remort code 


IH, ADCS, 100 C16, 70 C3, 60 C6, 72 C1, 42 
£4,115C12, 18543,70(8, 32C1, 60 C10, 8D 
(4,52561,2549, 901.112 €3, 45 C11, 62 


1 REM "THIS IS A POOLS FREDICTION PROGRAN 
5 REM "H-zHOME TERM. A=AWAY TERM POSITIONS 
FROM THE BOTTOM OF THE LEAGUE TABLE." 
18 INPUT H 
INPUT A 
LET HPSINTCRENIWH» 
LET AP=INTCRNDeR> 
IF HP>AP THEN PRINT "HOME TEAM TO MIN" 
IF HP=AP THEN PRINT “DRAW 
IF HPCAP THEN PRINT “AWAY TERM TO WIN" 
GOTO 10 


to 50 makes use of it. The character read is 
stored in address £80 until it is subsequently 
recovered and converted from ASCII code to 
an integer number in line 140. 

A little experimentation showed that each 
key on the keyboard has a graphics character 
associated with it. This can be demonstrated 
by ?£8000=CH“key”, where "key" is any 

(continued on next page) 
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(continued from previous page) 


keyboard character. Line 110 uses this method 
to place single pixel dots randomly on to the 
screen. 

Lastly, to produce the warble, I wrote the 
routine in lines 180 to 230, Three frequencies 
are generated successively building up to the 
highest capable of being generated by Basic on 
this machine. 

The program can be made more fun, once 
the child has mastered the basics, by including 


SOFTWARE FILE 


a line which blanks the screen after, say, 1⁄2 
second; e.g., 
125 FOR Q=1 TO 30; WAIT; NEXT Q; P.$12 


10 DIM LLIO), P(—1) 

20 P.$21 

30 [\READ KEY WITH ECHO 
40:LLO 2 AIME STA £80 
50 RTS;); P 

60cJ = ABSIRND%S) + 1: P.$12 
70 ?£8000 = £20 

80 ?£8001 = £20 

90 FOR K=1 TO J 


100 L=ABS(RND%£1FD) 
110 L?£8002= CH"D" 

120 NEXT K 

130 LINK LLO 

140 M — ?£80 — £30 

150 IF M=J GOTOS 

160 DO P.$7; J=J—1; UNTIL J=0 
170 GOTOc 

180bFOR 2 = 2TO 4 

190 FOR T=0 TO 50 STEP S 
200 ?£B002- T 

210 NEXT T; NEXT S 

220 J=J—1; IF 20 GOTOb 
230 GOTOc 


Tabulation 
techniques 


John Meikle, 
West Calder, West Lothian. 

'THE ACORN ATOM has a very small screen, and 
the problem becomes really acute when trying 
to print a table using floating-point numbers. I 
use this routine to enable tables of four or five 
columns to be printed. 

The routine takes a number held in %x and 
prints it in a field of @ characters, to fit in with 
normal printing, with % (9 numbers after the 
decimal point. If the number of characters 
exceeds the length of the field, the number 
will be printed in as short a field as possible. 
As it stands, the program will not print out 
more decimal places than the FPrint state- 
ment, but the following two lines will add 
extra zeros if required. 

30046 DO X=X—1;IF Y?X 2 13 THEN DO 

Y?X 2 48; X = X + ;UNTIL Y?X — 13 
30047 UNTIL Y?X —246;X 2 X - 96 (9 1 

Neither form of the program will print out 
more than seven decimal places because higher 
accuracy can be obtained by using the FPrint 


statement and it makes the coding easier. 
Numers smaller than one are printed in the 
form 0.———. If a number followed by an 
exponent is preferred, remove lines 30025 and 
30055. Large numbers usually printed with an 
exponent are still printed in this form but with 
fewer significant figures. 
The program is as follows: 


30000 REM PRINTS A NUMBER IN A FIELD 
WIDTH (9 WITH 96 @ DECIMALS 

30005 REM USES Q9 ,96 (9, X, 96 X, Y, 96 Y,Z; 
CHANGES %Y,X 

30010 REM DIM Z, Y TO LENGTH 16 

30015 FIF %@>7 THEN 96 0-7 

30020 96Y - ABS96X +5*107—(% 1) 

30025 FIFABS96X«1 THEN 96 Y — 96 Y 1 

30030 STR 96 Y, Y 

30035 X= 0:30 X= X+1,UNTIL X?Y =46 

30040 X 2 X4 96 @+1 

30045 Y?X - 13 

30050 DO X2 X - 1;UNTIL Y?X = 13 OR 
Y?X =69;$Y + LENY - $Y +X 

30055 FIFABS%X<1 THEN ?Y =48 

30060 FIF%X<0 THEN 
$Z="—":$Z+1=$Y:$Y; - $Z 

30065 X= @— LENY 

30070 IFX<0 THEN X=0 

30075 $Z=‘’bbbbbbbbbbbbbbbb”: REM 
REPLACE b WITH A SPACE 

30080 $Z+X=$Y;PRINT $Z;RETURN 


If a field width greater than 16 is to be used, 
“Z” should be dimensioned to the greatest 
field width to be used. The following program 
illustrates the use of the subroutine. It is 
concerned with the repayment of a short term 
loan. The sum borrowed should not be greater 
than £9999.99, 

5 DIMY(16),2Z(16); @=8;% (9 - 2 
FINPUT"AMOUNT BORROWED" 96B 
FINPUT"INTEREST RATE PER 
PERIOD” % 

FINPUT"AMOUNT REPAID PER 
PERIOD''96R 

PRINT $12"bbPERIODbbbbbINTbbbb 
PAIDbBALANCE”;REM b - BLANK 
P=0;%P=0;%E=0;%T=0 


So 


90 %X=%P;GOSUB 30000 

100 %X=%B;GOSUB 30000 

110 P=P+1 

120 %E=FLT%(%B* 961 + 0.5)/ 100 

130 %P=%R 

140 %B=%B+%E 

150 FIF %P>%B THEN 96P — 96B 

155 %B=%B—%P 

157 96T — 96T + 96P 

160 FUNTIL %P=0 

170 @ -0;PRINT"TOTAL PAID ="; 
96X = 96 T; GOSUB 30000; PRINT" 

180 DO PRINT"—'UNTIL COUNT =32;END 


Symbolic values 


Bob Green, 

Bournemouth, Dorset. 
THE FOLLOWING program will display 
graphics, decimal values and symbols on the 
screen. It was written for the Microtan 65 in 
Basic and it should be of some interest to those 
users investigating their own systems using 
simple Peek and Poke commands. 


FOR CLR=1 TO 16: PRINT:NEXT CLF 
FOR A=6@ TO 255 
PRINT A 

TUG=PEEK (49136) 


POKE 963.A 

POKE 49139,6 

FOR B=1 TO 100G:HNEST E 
NEXT A 

END 


‘clear screen 
Deet counter 
Deuteut value 
| sPaehics on 
:outbeut result 
:ararhics off 
timer 

‘pepeat 


Setting memory size 
P Crowston, 


| many | 
Leicester. CENI zi 


OWNERS OF TRS-80 and Video Genies may 
like to know how to set memory size within a 
Basic program. This is achieved by Poking the 
required memory size at 16562 (D) MSB and 


18 POKE 16261.255: 
SET MEM 28671 

26 POKE 16544. 2685: 
SET STRING STORE 28621 
38 RUN 46 

4&8 DATA 221.33.43.112 
200,221, 
221, 7@, 1.62.2. 211.255. 
18.112.221. 35.221.35.1. 
48,8, 9,218.42.112.195. 
PROGRAM 

S56 DATA 166.144,63, 162, 
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POKE 16562. 


POKE 16545, 
CHEM -569 


221.798,80, 121, 183, 
rüa,62.1.1.211.255, 
16. 
2955. 299.33, 
4,112:REM SOUND 


92,172: 


16561 (D) LSB and start of string store at 
16545 (D) MSB and 16544 (D) LSB and then 
running the program from the next line in the 
program. The DATA lines in the example 
contain the program “Opus 1, The TRS-80 
concerto from the book TRS-80 assembly- 
language programming ... The RUN 40 
command in line 30 forces Basic to use the 


REM 
REM 


111: 
162,31, 
99.299; 


173. 
111: 24, 
ra [=28672 
eB READ A 
I.R 

28 IsI*1i: 


16. 254, 


254, 13, 194, 


128 R-USRX» 
56,144, 


168,144,64.144. 

36, 
8,999: REM SAMPLE MUSIC 
68 DEFINT A-Z 


IF A2255 THEN 188 ELSE POKE 


i38 FOR I-8 TO i188: NEXT I: 


new values set by the previous lines and 
continue from line 40. 

The music program was placed at 28672 (D) 
to allow the extension of the music table for 
different and longer music. This can be done 
by Poking memory from 28721 (D) onwards. 
The first byte is the length of the note and the 
second byte the frequency value of the note. 


246.144, 93, 
lürv., 72. 


128, 
224, 


112. 
144. 


GOTO 368 
16@ REM RUN MUSIC PROGRAM 
118 POKE 16526,80:PÜKE 16327.112 


GOTO 126 


Road runner 


Alan Murray, MAE 
Caithness. 122393 


ROADRUNNER will run on any Sharp MZ- 
80K. It draws a road on the screen and you 
have to steer a car through the road without 


s. FORD RUNNER 39 


** By ALAN MURRAY Ci4> * 


PRINT GDDUDEUPe ma r I ID. 
NT SEEDECU PERE RENO DS OER” 

3@ PRINTSI The object or the some iz t 
30 OPINT* yourself alors o road as far as 
{G6 PRINT" The controls are i for left” 
u PRINT" for right 

20 PRINT"SS If sou e" cer EJ if the, first tine" 

J9 PRINT"you will be 
140 PRINT"B PRESS ANY KEV. "To Sinet 1E GME. 
4 GETS: Jeeg "THEN156 

60 PRIH TISVALCTIa> 2OsTItRe® 

156 FüR]* -1T020: FRINTTAE: 19>: "R #94": NEXT 


188 Iz16: L-0: GeQ:C0151V212:C17 1$:$20: 1217828: 2500: Pe 532481 WEL 145 0-70, 85: 2-6 


130 UzP4dQsC/- 15: heed 
zeo Ke INTZRNOCTID 840, 5) 


210 SET BF 
220 G-PEEK(CTO: IFG=SS0TO250 


Graphics entry 
A Hughes, 


Sevenoaks, Kent. 


OWNERS OF the Superboard and the new 
Cegmon monitor now have the benefit of 
cursor controls all over the screen, rather than 
being limited to the bottom line — although 
they are still somewhat awkward to use in the 
CHRS$ function. 

In the back of the Cegmon manual, a routine 
is given to allow the direct entry of graphics 


STA 
THA 
PHA 


o steer" 
roszsiblein 


SOFTWARE FILE 


bumping into any barrier. You are given extra 
time if you exceed 400 metres in the first time 
interval, and the furthest distance one can 
manage is about lkm., 

The program shows an interesting use of 
Peeks and Pokes. Poke 10167, 1 switches off 
the Peek protect on the SP-5025 Basic and is 
necessary before you can use Peek (17828) to 

238 0-0-2: 


240 IFazéSTHENC2C-| 
250 ON K GOTO 2 


865. 176. 266. 2530. 220. 2 


access ASCII values to steer the car. The use 
of Peek(17828) can be shown by the use of this 
program: 

10 GETAS:PRINTPEEK(17828);:GOTO10 


Now try pressing a key. The other Pokes are 
used to print the car, and its trail on the 
screen. 


[FG=6eSTHENC=C+1 


2233. 223. 258 


IFL= STHENL= L-1:G0TOZ: 20 


6 IFL-cOTHENL-t «1 
IF( 120)» (T2255 


I*I4C 1! PRIHTTRABC IO: 
200 POKEVeCL. 46: IFFEEF C 
310 POKEM*C, 201: C1=C: R=P +h 


the tine allowed." 


THEML=@: TeT+t=Teu 
B 


+0 =T TRENMHRSOG: POKEVSC L 197 


20 FÜRJIzi1TOM: NEXT I MMe 


256 
240 a0TO206 
356 
308 PRINT" 


GETCS 
IFC$z"/"THEH16Q0 
IFO" H" THENASO 

420 GOTOD90 

420 FOKE19107.0 

348 F&IET"E":EHD 


via the keyboard. The problem with this 
routine is that cursor-control codes are 
executed as they are entered, resulting in very 
fragmented program lines. 

This routine was written to co-exist with the 
Cegmon routine. Graphics characters are 
entered as the program is typed, representing 
the cursor controls, but they are then coverted 
to the actual codes when the program is run. 
The format is similar to those of the MZ-80K 
and the Pet. 

Once the two routines are entered they are 


237 


STAZ 8S8 


CMF 
EHE 
PLA 
TRA 
LDA 
JNF 
LDA 
LIX 


#FF 
f 


8237 
FFOB 
8237 
aa 


CMPCK) TABLE 1 


FEQ 


Keyboard scan 
Nigel Capper, 


Wrexham, Clwyd. 


THIS ROUTINE, for the Acorn Atom, enables 


10 F,. $21 

20 P-£21U 

SOL JSR £FE71 
40 BCS P+? 
$0 JSR Pali 


turn off listins 
Store from £21C 
scan keyboard 
Key Pressed? 

get ascii code 


Request answered 


, f 
3 w Comey 


Waltham Cross, Hertfordshire. 

IN ANSWER to Derek Haslam’s request, Your 
Computer June/July 1981, for a program to 
show which key is being pressed on the Atom. 
The following short assembler program may 
help. Lines 10 to 30 describe how the data is 
returned, lines 40 to 140 assemble the sub- 
routine and line 150 demonstrates its use. 


C 


processing to continue while waiting for a key 
to be pressed. It is very similar to the Inkey 
statement in Microsoft Basic. The routine is 
called from Basic by executing Link £21C. If a 
key is being pressed, its ASCII code is stored 


STA £032C 
O RTS 

LOA BEFF 

BNE F-6 


low byte of K 
return 

no key Pressed 
store & return 
Push Processor 


REM INKE" $ 
REM USES 25 and P. 


[FTI-OQ>336THENSSG 


TF CE > 40) * ¢2=G*THENGeTIIFRINT “Bextra vine 
ee" PRINT" ing un." 

370 PRINT" vou travelled “IRI” 
388 PRIHT"JO ou wish 


":Z=1: 60TO260 


metres.” 


anorner 39008 


brought into operation by Poke 536,64: Poke 
537,2: Poke 538,160: Poke 539,2. 
The new controls are as follows: 


Code CRTL— 
Line feed 
Cursor right 
Carriage return 
Cursor home 
Clear window 
Clear screen 


The routine uses the spare RAM from 
0240 and two other locations, 0236 and 0237. 
Both routines are protected from a cold-start. 


INE 

CFs #86 
EHE E 
FLA 

TAX 

LDA @237 
JMF FFSB 
LIA» TABLE 2 
STA 8236 
PLA 

TAX 

LIA 6236 
JMP FFSB 


O2x<DH 


in the low-order byte of variable K. If a key is 
not being pressed then K will equal 255. Note 
that no storage is required for labels. The 
printer prints a £ sign instead of a hash 
symbol. 


Set ascii iode 
end assembly 
screen on 

end 


110 JMF £FEA7 
1201 

130 F.$6;K-O 
110 END 


IF KEY PRESSED ASC11 CODE I5 RETURNED IN 8 RF 


REM IF NO KEY PRESSED 223 is RETURNED IN # AF 


DIM Z2C15,PC-1» 
P.$21 


c 

ZZi PHP: JMP #FEBL 

226 CLD; STX#E4;STY#E5 
36 JSR WFE?1 

166 JSR 221 


$6 
158 Line 220; PF. $?#AF iG. 150 
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The Sinclair ZX80 is innovative and powerful. 
Now there's a magazine to help you get 


the most out of it. 


SYNC magazine is different from other 
personal computing magazines. Not just 
different because it is about a unique 
computer, the Sinclair ZX80 (and kit ver- 
sion, the MicroAce). But different be- 
cause of the creative and innovative phi- 
losophy of the editors. 


A Fascinating Computer 


The ZX80 doesnt have memory map- 
ped video. Thus the screen goes blank 
when a key is pressed. To some review- 
ers this is a disadvantage. To our editors 
this is a challenge. One suggested that 
games could be written to take advan- 
tage of the screen blanking. For exam- 
ple, how about a game where characters 
and graphic symbols move around the 
screen while it is blanked? The object 
would be to crack the secret code gov- 
erning the movements. Voila! A new 
game like Mastermind or Black Box 
uniquely for the ZX80 

We made some interesting discoveries 
soon after setting up the machine. For 
instance, the CHR$ function is not limit- 
ed to a value between O0 and 255, but 
cycles repeatedly through the code 
CHRS$ (9) and CHR$ (265) will produce 
identical values. In other words, CHRS 
operates in a MOD 256 fashion. We 
found that the "=" sign can be used se- 
veral times on a single line, allowing the 
logical evaluation of variables. In the 
Sinclair, LET X=Y=Z=W is a valid ex- 
pression. 

Or consider the TLS function which 
strips a string of its initial character. At 
first, we wondered what practical value it 
had. Then someone suggested it would 
be perfect for removing the dollar sign 
from numerical inputs. 

Breakthroughs? Hardly. But indicative 
of the hints and kinds you ll find in every 
issue of SYNC. We intend to take the 
Sinclair to its limits and then push be- 
yond, finding new tricks and tips, new 
applications, new ways to do what 
couldn t be done before. SYNC functions 
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on many levels, with tutorials for the be- 
ginner and concepts that will keep the 
pros coming back for more. We ll show 
you how to duplicate commands avail- 
able in other Basics. And, perhaps, how 
to do things that cant be done on other 
machines. 

Many computer applications require 
that data be sorted. But did you realize 
there are over ten fundamentally differ- 
ent sorting algorithms? Many people 
settle for a simple bubble sort perhaps 
because its described in so many pro- 
gramming manuals or because they ve 
seen it in another program. However, 
sort routines such as heapsort or Shell- 
Metzner are over 100 times as fast as a 
bubble sort and may actually use less 
memory, Sure, 1K of memory isnt a lot 
to work with, but it can be stretched 
much further by using innovative, clever 
coding. Youll find this type of help in 
SYNC. 


Lots of Games and Applications 


Applications and software are the meat 
of SYNC. We recognize that along with 
useful. pragmatic applications, like finan- 
cial analysis and graphing, you'll want 
games that are fun and challenging. In 
the charter issue of SYNC you'll find se- 
veral games. Acey Ducey is a card game 
in which the dealer (the computer) deals 
two cards face up. You then have an op- 
tion to bet depending upon whether you 
feel the next card dealt will have a value 
between the first two 

In Hurkle, another game in the charter 
issue, you have to find a happy little 
Hurkle who is hiding on a 10 X 10 grid. In 
response to your guesses. the Hurkle 
sends our a clue telling you in which 
direction to look next 

One of the most ancient forms of arith- 
metical puzzle is called a ‘boomerang 
The oldest recorded example is that set 
down by Nicomachus in his Arithmetica 
around 100 A.D. Youll find a computer 
version of this puzzle in SYNC. 


Hard-Hitting, Objective Evaluations 


By selecting the ZX80 or MicroAce as 
your personal computer you ve shown 
that you are an astute buyer looking for 
good performance, an innovative design 
and economical price. However, select- 
ing software will not be easy Thats 
where SYNC comes in. SYNC evaluates 
software packages and other peripherals 
and doesnt just publish. manufacturer 
descriptions. We put each package 
through its paces and give you an in- 
depth, objective report of its strengths 
and weaknesses 

SYNC is a Creative Computing pub- 
lication, Creative Computing is the num- 
ber 1 magazine of software and applica- 
tions with nearly 100.000 circulation 
The two most popular computer games 
books in the world, Basic Computer 
Games and More Basic Computer 
Games (combined sales over 500,000) 
are published by Creative Computing 
Creative Computing Software manufac- 
tures over 150 software packages for six 
different personal computers 

Creative Computing, founded in 1974 
by David Ahl. is a well-established firm 
committed to the future of personal com- 
puting We expect the Sinclair ZXBO to 
be a highly successful computer and 
correspondingly. SYNC to be a respect- 
ed and successful magazine 


Order SYNC Today 


Right now we need all the help we can 
get. First of all, we d like you to subscribe 
to SYNC Subscriptions are posted by air 
directly from America and cost just. £10 
for one year (6 issues), £18 for two 
years (12 issues) or if you really want to 
beat inflation, £25 for three years (18 
issues) SYNC :s available only by sub- 
scription. it is not on newstands We gu- 
arantee your satisfaction or we will re- 
fund the unfulfilled portion of your sub- 
scription 

Needless to say. we cant fill up all ihe 
pages without your help. So send in your 
programs, articles, hints and tips. 
Remember, illustrations and screen 
photos make a piece much more inter- 
esting. Send in your reviews of peripher- 
als and software too—but be warned: re- 
views must be in-depth and objective. 
We want you to respect what you read on 
the pages of SYNC so be honest and 
forthright in the material you send us. Of 
course we pay for contributions—just 
dont expect to retire on it. 


The exploration has begun. Join us 


Tre magarine for Soler ZXBO users 


ric 


27 Andrew Close 
Stoke Golding 
Nuneaton CV13 6EL. England 


ə Circle No. 149 


KITS 


ACORN COMPUTERS: 

4a Market Hill, Cambridge. 0223-312772. 
System 1; £65 6502. Atom; £130 6502 
British-built, compact micro, will link into net. 


BL MICROELECTRONICS: BLM, 1 Willow Way, Loudwater, 
High Wycombe, Buckinghamshire. 

Biproc; £150 Z-80 

Single-board micro with assembler. 


COMPSHOP: 

14 Station Road, New Barnet, Hertfordshire EN5 1QW. 
01-441 2922. 

UK101; £179 6502 

British version of Superboard, software available. 


CROMEMCO: 

Comart, PO Box 2, St Neots, Huntingdon, Cambridgeshire 
PE19 4NY. 0480-215005. 

Single-card; £273 Z-80. 


NASCOM: 

Nascom Microcomputers, Welton Road, Wedgnock Industrial 
Estate, Warwick, CV34 5PZ. 0926-497733. 

Nascom 1; £125 Z-80 

Well-established micro with full keyboard. 

Nascom 2; £295 Z-80A 

Advanced version of Nascom 1. 


NEWBEAR COMPUTING STORE: 

40 Bartholomew Street, Newbury, Berkshire. 
7768; from £45 

Single-board with cassette and VDU interface. 


NEWTRONICS: 

255 Archway Road, London N6. 01-348 3325. 

Elf Il; from £39 1802 

Low-cost introduction to the world of micros. 
Explorer 85; from £299 8085 

System expands in easy-to-build and affordable steps. 


OHIO SCIENTIFIC: 

33/35 Cardiff Road, Watford, Hertfordshire. 92-40588. 
Superboard; £160 6502 

Very popular single-board micro. 


RCA: HL Audio, 255 Archway Road, London N6. 01-348 3325. 


Cosmac; £79 1802 
Micro with Hex-pad and machine code with Basic option. 


ROCKWELL: Forby House, 18 Market Place, Brackley, 
Northamptonshire. 0280-702017. 

Aim-65; £250 6502 

Micro with built-in printer. 


SINCLAIR RESEARCH: 

6 Kings Parade, Cambridge CB2 1SN. 

ZX-80; £79 Z-80A: now available second-hand 
The biggest-selling British micro. 

ZX-81; £49 Z-80A 


SYNERTEC: Newbear, 40 Bartholomew Street, Newbury, 
Buckinghamshire. 0635-30505. 

Sym-1; £160 6502 

Similar to the now-defunct Kim-1. 


TANGERINE COMPUTER SYSTEMS: 
Forehill, Ely, Cambridgeshire. 0353-3633. 
Microtan 65; £69 6502 

Expandable, British-designed and easy to build. 


$TORE GUIDE 


TRANSAM COMPONENTS: 

59 Theobalds Road, London WC1. 01-405 5240. 
Tuscan; £150 2-80 

Can be expanded to full business system. 
Triton; £296 8080 

Can be expanded to a large system. 


COMPUTERS 
AVAILABLE 
READY-BUILT 


This only includes those which cannot be purchased in kit form. 


HEWART: 95 Blakelow Road, Macclesfield, Cheshire. 
0625-22030. 

Hewart 6800s; £299 6800 

Hewart 6800 mkill; £152 6800 


SHARP: Sharp House, Thorp Road, Newton Heath, 
Manchester M10 9BE. 061-205 2333. 

PC-1211: £85 

Pocket computer Basic, Cassette interface. 


COMMODORE: 818 Leigh Road, Trading Estate, Slough, 
Berkshire, 75-74111. 

Vic-20; £189. 

New home computer for everybody — special colour graphics 
and sound. 


CALCULATORS 


SHARP: 

Sharp House, Thorp Road, Newton Heath, Manchester M10 9BE. 
EL 504 £18.95 29 program steps. 

EL 507 £19.95 30 program steps. 

EL 5101 £39.95 48 program steps. 

EL 5100 £49.95 80 program steps. 

EL 5103 £29.95 48 program steps. 


HEWLETT-PACKARD: 

King Street Lane, Winnersh, Wokingham, Berkshire. 
0734-784774. 

HP-33C £49.52 49-program-step scientific calculator. 
HP-34C £83.43 210-program-step scientific calculator. 
HP-38C £83.43 99-program-step financial calculator. 
The following machines are not dedicated. 

HP-67 £195.65 224 program steps. 

HP-97 £404.35 224 program steps. 

HP-41c £130.35 200-2,000 bytes plug-in memory. 
HP-41cV £169.35 2,000 bytes. 


TEXAS INSTRUMENTS: 

European Consumer Division, Manton Lane, Bedford, MK41 9BE. 
TI-57 50 program steps. 

TI-58 480 program steps. Plug-in library module. 

TI-59 960 program steps. Plug-in library module. 

PC-100C Printer for S8 and S9. 


CASIO: 28 Scrutton Street, London EC2. 01-377 9087. 

fx 501 £64.95 128 program steps. 

fx 502 £84.95 256 program steps. 

COMMODORE: 818 Leigh Road, Trading Estate, Slough, 


Berkshire. 7574111. 
PR-100 £24.95 72 program steps. Es 
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Video Genie 


BRITAINS’ BEST BUY 


Latest version with 
Vu-meter and extra Keys 


* EG 3003 Model 
* 16k Ram, + 12K Microsoft! Basc in Rom 
* TASSO, Level II Compatible 
100's of Programs Available 
* Self-Contained Power Supply 
* Integral Cassette, Plugs into TV or Monitor 
* Ideal for Business, Education + Leisure 
* Includes Demo Cassette with 5 Programs, 
* 3 Manuals, and leads 
Options: 
Sound Unit, fitted when ordering £15 + VAT 
Lower Case Characters Fitted when ordering £38 + VAT 
With 32K memory €325 + VAT 


Software 

Space Invaders with Sound 

Music Master vath Sound £14 95 
Cosmic Raiders Sounds Joysucks £10.00 
Disc Drive TEAC FD-50A Meteor Mission Sound / Joysticks 

Double Disc Drive 2 Chess IlI Chess 

Light Pen F Saragon II Chess 

Sekosha GP/80 Printer Stock Control 

Epson MX-70 Printer O Word Processor 

Epson MX/80 Printer Editor Assembler » 

Centronics 737 printer Monitor machine code 

Printer Interface (CENTRONICS! 3t System Loader! Copy 

S100 RAM Card 32K B 
Monitor 9* B/W Screen each yoursell machine code 6 
plus Manual 

ZBO In Circuit Emulator 


VG System Expansion 
Expansion Box 

Floppy Tape ACCULAB 
Single Oise Drive 


Monitor 12" B/W Screer 70 cassette 
Monitor 12" Green 
Green Amber Monitor Fi ter c Disc 
Joy suck wih software 
Colour c utt ted! Board 


Adventure 

LDOS 

Z Chess 

Verbatim 5% Disk 10 for 

"Easy Writer" word processor 
Suitable tor MX-80 


Books Kits 
TRS 8D Interiaci.g Book 1 Colour Kit 
ierfacing Book 2 Lower Case 
Desk Mysteries Sound Unit 
TRS-80 Machine Language Keyboard Up Grade 
VG Service manual 16K Memory Upgrade Board 
TRS 80 Basic 


EPSON MX-80 


80 COLUMN DOT MATRIX PRINTER one of 
the worlds most advanced printers. Pinfeed 
and pinfeed/friction versions available. Phone 
for irc. Video Genie Printer Interface £35 
+ ? 


INTELLIGENT EPROM 
PROGRAMMER 


Connecis Direcily 10 TV 

Develop, Copy, Burn, Venfy 2708 & mod 2516 
Softy :s a versatile product and each apphrcation well 
be ditlerent by delimbon When So s connected 
via a senal (RS 2321 or parallel link with any small 
computer capable of supporting an assembler 3 
simple and Capable Product Development 

System is performed. For product devetop 

ments less than 2k of tirmware Solty 

may he the only development 1090! 

you need 


ONLY £115 - VAT Built & Tested 


Best Memories 
2708 Eproms 
2716 Eproms 
2732 Eproms 
2532 Eproms 
51 14 Rams 200ns 
4116 Rams 200ns 
6116 16K Static 
Character Generator 


TEAC FD-50A 
5'4" DISC DRIVES 
Uncased 


D» ln 
ARABS + 


[ru 
m 


r^ 
=m 
@ì — 
Qg: 
ee 


Sound Generator Chip 


LY-3.B810 Eprom Eraser 


Low cost eraser 


BUILT 
(180 + VAT 


ACORN ATOM stubs pa 


To use the ATOM immediately you just connect the 
plug to the power supply and cable into an aerial 
socket of TV. ACORN ATOM bulit 8K, 2K RAM £150 
> + VAT, Power supply £10.20 + VAT. 

Includes cassettes with programmes. 


MORE NEW PROGRAMS FOR 
ACORN ATOM 


+... Special Offer one 
Deduct £1/cassette when ordering 2 or more 


(“Lower text area) 
QUALITY SPACE GAMES 
LUNAR LANDER (5K* + 6K gr} — superb version of arcade game incl. 

lorig EF short rángo BOOBS Lire erri r eroi) n ri ro cipit tomus aui euavepsececcdasavanics £8.95 
INVADER FORCE (5K* + 6K gr) — 4 invader types, mother ship, sound, 

hi-score, 6 skill levels £8.55 
3D ASTEROIDS (3K* + 2K gr) — Steer through the rolling, hurtling 

asteroids. Excellent real life graphics. ....................eeeseceeeeeeses £6.95 
ALIEN MAZE (5K* + 2K gr} — Escape the 3D labyrinth before being 

£5 


SPACE STORM (4K*] — Survive amid the raging comets & space 

c ja EPOD DNE aus ge a anne nub gs A e TES CPMMSS : £4.95 
STAR TREK (5K* Ji pt} — 8x8 galaxy, starbases, torpodoes 

LO» PEE A eS EN DRESD Nap MEOS a seins eo neo Sad a Tn aT a ONAA £6.95 


SPECIALITIES 

MUSIC BOX (5K* + VIA) — Make music with your Atom, Compose 
tunes or key in old favourites. Hours of enjoyment. sssini £8.95 

OTHELLO (5K* + 2K gr) — trad. board game, 5 levels of skill, many 
options, superb version, action replay... £5.95 

HI-STATS (5K + 6Kgr. + fl. pt.) — Statistical analysis & graphical rep. 
coria: obInpt v8 ooo E E ES II cok vet U E AAA £7.95 

DEMON DUNGEON (5K*) — Find the treasure, the way out & mope ts 


SKETCH PAD (3K*} — Draw in black on white & vice versa. Many 
options incl, choice of gr. modes & save & recover routines.......... £6.95 
DISASSEMBLER (3K*) — Lists object code & assembler 
mnemonics 
DAMBUSTERS (3K* + 2K gr! - 
bombs etc 
ZOMBIES (Real Time] + DEMOVADERS + LASER FIGHT (3K*) .. 
LABYRINTH + SLOT RACER (5K* + 6K gr! 
MINEFIELD + SNAKE + AWARI (2K*) 
TERRITORY + AZTEC (3K* + 2K gr) .. 
EXTRA MEMORY — 2 x 2114 Low power chips €3 
WRITTEN ANY PROGRAMS? — WE PAY 20% ROYALTIES! 
Please add 55p/order P&P + VAT at 1596. 
Send sae for catalogue. 
PROGRAM POWER 
5 Wensley Road, Leeds LS7 2LX 
Tel: (0532) 683186 
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MACHINE LANGUAGE MADE SIMPLE 
ZX80 AND ZX81 


This new book is a must for any SIMCLAIR user who 
wants to make full use of his SINCLAIR ZX80 and 
ZX81. Go beyond Basic into the world of MACHINE 
LANGUAGE PROGRAMMING and open computer 
horizons you never thought possible! Learn how to use 
the SINCLAIR computer s own language and finally 
find out what PEEK and POKE is all about! 


MORE COMPUTING POWER IN LESS 
SPACE! FASTER 
RUNNING PROGRAMS! 


Written for the complete beginner as 
well as for the experienced 
SINCLAIR user, MACHINE 
LANGUAGE MADE SIMPLE has 
35 iii ~F over 120 pages zelus e a 
programming techniques, hints an 
a E me lips. 
Pa «x! ll acci WRITE YOUR OWN MACHINE LANQUAGE 
PROGRAMS... 


* USEFUL BASIC PROGRAM TO EDIT MACHINE LANGUAGE * COMPLETE 
DESCRIPTION OF THE INSTRUCTIONS GROUPED BY SUBJECT ANO BY 


HAMMAN RAMANA ANNA ANY 


H SPECIFICAL L* FOR THE SINCLAIR 80 & 81 * SIMPLE EASY TO USE LOOK UP 


TABLES 
: £8.95 (pius 50P pap) 


TORII III I 


ME USEFULNESS * NUMEROUS SAMPLE MACHINE LANGUAGE ROUTINES DESIGNED 


** 


Se ee ee ee M m m m 


Please send me copies MACHINE LANGUAGE 


MADE SIMPLE 
FOR YOUR ZX80 & ZX B1. Orders to: Melbourne House Publishers, 
131 Trafalgar Rd., London SE10 


Correspondence Glebe Cottage, Glebe House, Station Rd, Cheddington, 
Leighton Buzzard. Bedfordshire LU? 


Q-Tek 


2, Daley C e, Old Town. S I | 4A | 


Herts. Tei (0438 65.385 


Systems Lco 
"n NAME 
ADDRESS PC7/BI 
| pp—————————— A | 
* Circle No. 152 


- Please enclose cheque or P.O. for £9.45 per copy Orders outside the UK £9 95 
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COMPETITION RESULTS 


A number of you seemed to think that the Bursting Bubbles competition in the June/July issue of 
Your Computer was too easy. Luckily, our reputation was saved since all but two of those who 
complained had the wrong answer — perhaps they submitted the wrong answer as some obscure 
form of protest. 

A more serious complaint by a few of the entrants was that it was easier to find the correct 
answer by pen and paper than by writing a laborious computer program. This may well have been 
the case, but a good many of you sent in the appropriate programs. We will make sure that the 
next competition is more difficult. H + 

Of the 143 entries, a total of 64 produced the wrong answer ow : O 
and 79 were right. The wrong answers varied a great deal as did | submit 
the programming techniques and skills displayed. Sadly, a ticl 
number of you found the correct sequence of numbers and then an articie 


proceeded to add them up to the wrong answer. WE WILL consider any articles submitted for 
The correct sequence of numbers was 8x6+4x7—2x5+3 | Publication but they should not be more than 
and x1 for good measure giving the correct answer of 1,813. iced Sis ea ue hae ee 
The winner, picked out of the Competition Bag by Mandy thing to do with personal computers. 
Morley, was J W Ingram, 25 Glenside, Billericay, Essex, CM11 Submissions should be typed with double 
2LY. A £15 book token should have wound its way to his home | spaces between lines and where programs are 
by now. included, they should be computer-printed 
There is no Competition Corner in this issue because of the sibi ae AER Oe 
Vic-20 crossword competition. We will return in the next issue Your Computer, Quadrant House, The 
with another puzzler. If you want to set and submit a puzzle, Quadrant, Sutton, Surrey SM2 5AS. 
remember to design it so that the easiest way to find the proper The Editor cannot undertake to return sub- 
answer should be to write a short computer program. Include a ace te pa on a 
with any suggested puzzle the answer and an explanation, We Goiru citiiot gustan that scams will 
aie reply to every letter or postcard sent in to Competition run and can accept no responsibility for any 
orner. errors. 


DWDEBUNU 


WIDEBAND PRODUCTS 


Presents 


SPEAKEASY 


Speech Synthesiser 


-omplete with loudspeaker and parallel input, 
su table for most computers: e.g. ACORN, PET, 
APPLE NORTH STAR, PDP11, IBM370. 


Ces intelligible male speech is programmed 
with phonetic codes. 
As featured on BBC Radio 4, BBC and ITV 


television 


RETAIL PRICE ONLY £89+ VAT 


Dealer Enquiries Invited 


Phone: 0223 20 8017 
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EXIDY SORCERER 


What other small computer gives you, AS STANDARD, a 
@1920 character screen output and REALLY high definition 
e512 x 240 dot graphic resolution, via 

e128 user-definable 8 x 8 dot characters IN ADDITION TO 
@128 standard ASCII characters, including punctuation, 
eLOWER CASE with TRUE DESCENDERS and a 

efull set of control characters: all accessible from a 
eSUPERBLY SMOOTH ACTION 79 key keyboard incorporating a 
€16 key numeric! control pad, thus providing over 

e256 key functions (plus tab, repeat, 2 key reset) in 

eFIVE shift levels; together with standard 

eParallel (Centronics) and 

eSerial (RS232) interface sockets, plus plug-in Microsoft 

e8k floating point BASIC ROMPAC that wastes none of the 
e48k RAM, now standard, plus the 8k system/ monitor ROM, 
eTotal 64k memory... 


FOR ONLY £695? (Add 1596 VAT to prices) 


Even the few add-ons that you may need offer excellent value 
for money and high standards, such as... 


eUHF tuner for TV output 

eCassette recorder for 1200 baud rate (4 times norm) 

eGreen phosphor 12 inch video monitor 

ePlug-in ROMPAC word processor (inc. mail! merge etc) 

ePlug-in Z-80 Assembler! Editor! relocating Loader................. E 70 

e308k controller disk drive + standard CP/M + MBASIC 

@308k add-on disk drive (up to 3 for total 1.2MB) 

e6 slot S100 expansion box for colour card, A/D etc 

eComplete CP/M business package — 55k RAM (sales, 
purchase & nominal ledgers; stock control; payroll) 


What more could you ask for, . . a picture? 
Sorry, no room with all these features! .. See it at 


Brighton Computer Centre 


130 Lewes Road, Brighton BN2 3LG, E. Sussex. (0273-688946) 
Write or phone for more details. Upgrades to 56k RAM (8k ext.) 


MANUALS inc. postage (price refundable on hardware purchase): 
Technical (Hardware) £9; Software (inc. monitor listing) £19; 

8k BASIC £9; Monitor Operations £7; CP/M I2 vols) £16; 
Extended Disk BASIC £8. Open Mon-Sat 10am-6pm. 
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CSSC LTD 


SPECIAL OFFERS 


VIC-20 

VIDEO GENIE 

PET 4016K 

LARGE SCREEN (40COL) 32K 

80 COLUMN 32K 

DISK DRIVE 4040 

DISK DRIVE 8050 

PRINTERS 4022 (8 COLUMN MATRIX) 
8024 (132 COLUMN MATRIX) 

8027 (DAISYWHEEL) 
QUME.NEC.RICOH.PAPER TIGER.ETC 
SUPERBRAIN 64K RAM 350K 
SUPERBRAIN 64K RAM 700K 

HIGH RESOLUTION GRAPHICS 


Please phone for prices 
VIC PERIPHERALS PAPER VARIOUS SOFTWARE & GAMES 
RIBBONS, DISKS, CASSETTES, BOOKS, ROM, UPGRADES, ETC. 
Delivery Extra C. W. O. Basis 


01-554 3344 


190/192 CRANBROOK ROAD 
ILFORD, ESSEX 


PLEASE MENTION THIS SPECIAL OFFER WHEN ORDERING 
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Serious Software for the ZX80/ ZX81 from 


SYNTAX SOFTWARE 


at 72 North Street, Romford, Essex 


ZX80 PERSONAL BANKING SYSTEM 
by J.Gibbons 
Menu driven, displays statements, 
incorporates standing orders. Will accept 


decimal amounts. Runs in 16K RAM on 4K 
ROM. For only £14.95 


Includes user manual 
ZX81 version under development 


ZX81 PAYE PAYROLL 
by M. Salem 
Menu driven, will handle up to 30 
employees, clear, concise display. Can be 
used in conjunction with the ZX Printer 
when it becomes available. Runs in 16K 
RAM. For only £24.95 


YX AVAILABLE FROM 1st AUGUST 1981! YX 


The start of our range of board games for the ZX80 (8K ROM) + ZX81 
Pack 1 ZX-OPOLY (our version of a famous property board game) 
ZX-HOTEL 


Both on 1 cassette only £5.00 


Getting Acquainted with 
your ZX81 by Tim Hartnell. 
only £4.95 


eu 


50 Rip-Roaring Games for gw Getting Acquainted with 
the ZX80/81 only £4.95 


your Acorn Atom. Over 80 
programs for only £7.95 


WE APOLOGISE TO OUR CUSTOMERS FOR ANY INCONVENIENCE EXPERIENCED. THIS HAS BEEN DUE TO A COMPANY 
RESTRUCTURE AND CHANGE OF PREMISES 
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EUROPE'S FASTEST SELLING ONE BOARD COMPUTER COMPUKIT 


OMPUKIT UKIO1 RE 


ER KIT ON THE 


* 6502 based system — best value for - Now WITH FR 
money on the market. * Powerful BK NEW EXTENDED = 
Basic — Fastest around * Full Qwerty 

Keyboard *4K RAM Expandable to BK 

on board. * Power supply and RF 

Modulator on board. * No Extras 

needed — Plug-in and go * Kansas City 

Tape Interface on board. * Free 

Sampler Tape including powerfu! 

Dissassembler and Monitor with each 

Kit. * f you want to learn about 

Micros, but didn't know which machine 

to buy then this is the machine for you 


THE VIDEO GENIE SYSTEM 
Ideal for sma esses sc™oots. colleges, homes, etc. 


Suitable * s c»ceee1  nexperienced, hobbyist, 
nn EG3000 
Series 


WITH 

NEW 
EXTRA 
KEYS! 


! € 16K user RAM 

- plus extended 12K Microsoft 
BASIC in ROM € Fully TRS-80 Level II 
software compatible € Huge 
range of software already available @ Self contained, PSU, 
UHF modulator, and cassette @ Simply plugs into video 
monitor or UHF TV € Full expansion to disks and printer 
€ Absolutely complete — just fit into mains plug 


YOUR ZX80 IS NOW NO 
LONGER REDUNDANT 


Upgrade your ZXBO to the full animated graphics of the 
2X81. (No screen flicker). For only £12.95 + VAT, in kit 
form. Works only in conjunction with new 8K ROM from 
Sinclair (not included) 


and and Program your 


Build, Underst for only a small outlay. 


own Computer 


NEW MONITOR IN ROM «available separately + VAT 
Revised BASIC 3 ROM — contains cure for GARBAGE collection routine — allows 
correct use of STRING ARRAYS. Suitable for Compukit or Superboard £7.50 + VAT 


FOR THE COMPUKIT — Assembler Editor £14.90 Screen Editor Tape £1.90 
GAME PACKS — 1} Four Games £5.00 2). Four Garnes £5.00 3l. Three Games BK only £5.00 
Super Space Invaders (8K) £6.50 Chequers £3.00 Realtime Clock £3.00 
Case for Compukit £29.50 40 pin Expansion Jumper Cable £8.50 All Prices exclusive VAT 


HITACHI 
PROFESSIONAL 
=> MONITORS 
9" — £429 £99.95 
12" — £398 £149 


© Reliability Solid state circuitry using an IC and silicon 


'S329IHd 1S3M01 IHL HOJ LNSVM LI dl 


WE ARE NOW STOCKING THE 
AUTOSTART APPLE Il AT 
REDUCED PRICES 


NEW REDUCED 
PRICES 


16K £449 
32K £499 


Getting Started APPLE Ii is faster, smaller, and more 
powerful than its predecessors. And it's more fun to use too 


because of built-in features like: RRP £795 for 32K transistors ensures high reliability. € 00 lines horizontal 
€ BASIC — The Language that Makes Programming Fun Vesp vécu für ana drei esca in gandia MM is 
rie ine mg Seiten di arsit à for The PEDIGREE PETS home & business back pictures of VTR can be displayed without jittering. 

inely-Detaded. Displays oun pability that Brings ise. BK Microsott Basicin ROM. BK Pet 32K & 16K wit e video input Video input can be looped through 


Programs to Life. € Hand Controls for Games and Other 
Human-Input Apphcations. @ Internal Memory Capacity of 
48K Bytes of RAM, 12K Bytes of ROM; for Big. System Per- 
formance in a Small Package. € Eight Accessory Expansion 
Slots to let the System Grow With Your Needs. 

You don't need to be an expert to enjoy APPLE Ii. itis a 
complete, ready-to-run computer. Just connect it to a video 
display and start using programs lor writing your own! the 
first day. You'll find that its tutorial manuals help you make it 
your own persona! problem solver. 


with built-in termination switch, € External sync opera- 

tion lavailable as option for U and C types! € Compact 

construction Two monitors are mountable side by side in a 
standard 19-inch rack. 


new armq ved keyboard All with green scree 


Cassette Deck £55 extra 
Interface PET IEEE — Centronics Parallel 
Decoded £77.00 + VAT 


PRINTER AND SAVE 


v 
A FORTUNE um. 


only £299 . var 


Interface Cards tor Apple, Pet, 
TRS80, Nascom and Compukit — 
RS232 Interface Cards not 

necessary for parallel. £49 « VAT 
Ful! TRSBO:; Genie Graphics 


EXCITING 
TRS80 
MODEL 


TEAC FD-50A has 40 tracks giving 125K Bytes 
unformatted single density capacity. 

The FD-50A can be used in double density recording 
mode. 

The FO-50A is Shugart SA400 interface compatible. 
Directly compatible with Tandy TRS80 expansion 
interface 

Also interfaces with Video Genie, SWTP, TRS.B0, 
North Star Horizon, Superbrain, Nascom, etc, etc. 
Address selection for Daisy chaining up to 4 Disks. 
Disks plus power supply housed in an attractive grey 
case. 


40 TRACK 

Single Double 

Disk Orive +VAT Disk Drive ESB9 + VAT 
77 TRACK 

Single Double " 

Disk Drive £299 + vat Disk Drive £499 + vat 


CENTRONICS 737 
DOT MATRIX 
> PRINTER 


WS L - 
hee only £399 yar 
including cables 
@S50CPS = Proportana 


Spaced Mode @50 CPS 
and 16.7 CP1 @Nx«3 (Proportional) 
or ? x B Monospaced} € Right Margin 
Justification @ Expanded Print @21 LPM With 
& Columns Printed e Micra orocessor ‘ cS 


16K £559 32K £589 48K £619 


* VAT * VAT * VAT 


The Radio Shack TRS.80!M Model lil is a ROM-based 
computer system consisting of: 

9 A 12-inch screen to display results and other information 
@ A G5-key console keyboard for inputting programs and data 
to the Computer @ A 2-80 Microprocessor, the "brains" of 
the system @A Real-Time Clock @Read Only Memory 
IROMI containing the Model Ill BASIC Language [fully 
compatible with most Mode! | BASIC programs! @ Random 


SHARP 
PC1211 


Access Memory IRAM) for storage of programs and data 

while the Computer is on lamount is expandable from “16K” £79.90 

to “48K”, optional extra) € A Cassette Interface for long-term + VAT 
storage of programs and data [requires a separate cassette 

recorder, optional/extra) @ A Printer Interface for hard-copy COMPUTER 
output of programs and data (requires a separate line printer, @9 x 7 dot matrix 1 pent POWER THAT 
optional/extral 9 Expansion area for upgrading to a disk e 936 ASC?! and 64 ONCE FILLED A ROOM 
based system loptional/extra) 6 Expansion area for an RS graphic character set CAN NOW BE CARRIED IN YOUR POCKET! 
232-C serial communications interface (optional/ extra) € Selectable line spacing @ Condensed. double width print è Programs in BASIC e"QWERTY'"' Alphabetic 

All these components are contained in a single moulded case, Ge Friction or pin feed @40 80 132 columns 9 Upper and Keyboard € 1.9K Random Access Memory 


and all are powered via one power cord lower case & Centromes parallel «interface * Long Battery Life. 


Delivery is added at cost. Please make cheques and postal orders payable to COMPSHOP LTD., or phone your order 
quoting BARCLAYCARD, ACCESS, DINERS CLUB or AMERICAN EXPRESS number. 


MAIL ORDER AND SHOP: CREDIT FACILITIES ARRANGED — send S.A.E, for application form. 


14 Station Road, New Barnet, Hertfordshire, ENS 10W (C/ose to New Barnet BR Station — Moorgate Line). 
3 Telephone: 01-441 2922 (Sales) 01-449 6596 Telex: 298755 TELCOM G 
m OPEN (BARNET) — 10am - 7pm — Monday to Saturday TELEPHONE SALES 


im n | | | m NEW WEST END SHOWROOM: OPEN 24 hrs. 7 days a week 
cea | At 


dOHS dWO9 38 L.NGINOM LSNF IM '329IAH3S S31VS H314V 1S38 JHL ANY 3DIOHD 1935518 JHL 


m 311 Edgware Road, London W2. Telephone: 01-262 0387 01-449 6596 
 — - OPEN (LONDON) — 10am - 6pm — Monday to Saturday 
Europes Largest Discount E: IRELAND: 80 Marlborough Street, Dublin 1. Telephone: Dublin 749933 


LEJ D 
Personal Computer Stores 3i COMPSHOP USA, 1348 East Edinger, Santa Ana, California, Zip Code 92705 
Telephone: 0101 714 5472526 
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We are the only people who 
want you to read our 
competitors adverts . . . so you 
are sure we give the best quality 
and value!! 


The following software is for ZX-81, 1K RAM & 8K ROM XZ-80* 
for 1K RAM ONLY: 

Tapebook/20: £3-95/30: £5-95/includes first 20830 of . . . 

The full list of Tapebook 50: 

Columbia, Invaders, Squash, Invest, Loan, Hilow, Breakout, 
Matadd, Matsub, Matmult, quadsolv, simpson, linreg, vatsum, 
percoms, fact, tankbattle, Banka/c, Torpedo, Rungekutta, 
Splat 1, Splat 2, Duckshoot, Cursor Plot, Datastore, Crossover, 


Finite difference table, Gauss Seidel, Successive over relaxation, 
Inverse matrix, Differentiate, Logs, Prime, Wages, Shop display, 


Bubble, Sift, Triangle, Pascal, Binary, Hex-loader, Stock, 
RCCIRCUIT, 2ndORDRESP, Fruit Machine. 
ALL FOR ONLY £6.95 all incl, (UK & EUROPE} 
Full user instructions included. 


These programs are loaded directly from a master tape on to 
TOK AD-C90 cassettes, à microprocessor is used to monitor the 
input signal when copying the programs to check for 
disturbances, if there is the slightest blemish then we start all 
over again. The tapes are finally tested on several different 
machines before despatch. 
“Some of these programs require ZX81, all run on ZX81 
8K ROM 1K RAM 

For 16K RAM 
GAMAL-81, this is an interpreter we have written specifically to 
produce "Interactive Literature" . . . £12-95 

***AND ACORN ATOM SOFTWARE TOO*** 

PLEASE SEND OFF NOW FOR LATEST LIST 

CONTROL TECHNOLOGY 
39 Gloucester Road, Gee Cross, Hyde, Gtr Manchester SK14 5JG 


CONTROL TECHNOLOGY 
BIG ideas for small Computers 


SUPERB 
ZX81 SOFTWARE 
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WHEREVER YOU ARE, WHOEVER YOU 

ARE, IF YOU ARE SELLING OR BUYING 

ANYTHING TO DO WITH COMPUTERS, 
USED OR NEW, 


Don't delay, 
COMPUTACOMPUTER on: 


01-659 7997 


Kellys Computer Market 


If you are BUYING If you are SELLING 
IT'S FREE Can you afford not to be on 
our list? 

We have the largest list of 
NEW and USED equipment in We have BUYERS WAITING 
the country. Telephone for for USED and NEW 
immediate details of your Computers, Software, 
nearest supplier of USED or Electronic games, Interfacing, 
NEW Computers, Software, Hardware, Service Contracts, 
Electronic games, Interfacing, Consumables, etc. etc. etc. 
Hardware, Service Contracts, 
Consumables etc. etc., or just Pay for one month, then its 
advice. FREE. Or advertise weekly. 


KELLYS COMPUTER MARKET 
46, Kent House Lane, Beckenham, Kent. 
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IF YOU’RE THINKING OF BUYING 
AN EXPANDABLE MICROCOMPUTER, 
THEN LOOK NO FURTHER! 


The Acorn Atom is HERE. 


COME TO OUR SHOP FOR A DEMONSTRATION 
Monday — Saturday 10 a.m. — 6 p.m. 


New accessories for the Atom 


Acornsoft Gamespacks 5, 6 & 7. Utility Pack 1 + Maths Pack 1 — £11.50 each 
Acornsoft Word Pack ROM (Word Processor/Text editor ROM) — £29.95 


New hardware addition 
32K RAM Board. Single Eurocard, fits inside Atom, complete with connectors 
+ buffer I.C.'s. Only £125.00 


Atom magic book £5.50 


Coming soon Atari 400 + 800 


Computers for Rll 


72 North Street, Romford, Essex 
Tel: Romford 60725/751906 pam 
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GOMPEG 81 


GRAND HALL, OLYMPIA, LONDON 
NOVEMBER 17-20, 1981 


(Open10 a.m.-6 p.m. Tuesday-Thursday, 10 a.m.-4.30 p.m. Friday) 


STILL THE BIGGEST ... 


with over 300 exhibitors packing Olympia with 
computers, terminals, small business systems, 
peripherals, mini- and micro-computers and 
services 


STILL THE NEWEST... 


this year COMPEC '81 has attracted over 70 
completely new exhibitors. These, and the many 
returning companies, will be showing the very 
latest innovations in computer services and 
equipment. 


STILL THE FIRST... 


to introduce new and exciting features. A new 
section at COMPEC '81 will be the "Software 
Village", specialising exclusively in software 
products and services. 


COMPEC '81 -for adding to and improving your existing computer installations, or buying in for the first 
time - plan your visit NOW. See for yourself and talk to the experts, find out how tomorrow's technology 
can benefit your business today. 

Admission to COMPEC '81 is by business registration and costs £2.00 at the door - SAVE TIME AND MONEY 
NOW by applying for advance half price tickets — return the coupon to us by October 30. 


| Post to: Compec '81 Tickets, IPC Exhibitions Ltd, Surrey House, 1 Throwley Way, Sutton, Surrey SM1 4QQ. 


| E Please send............... advance tickets at £1.00 each (inc. VAT) | 
COMPEC 8l | enclose remittance of €............... (made payable to IPC Business Press Ltd) 
| Name _ | 


Company = "———— 
| Address .— | .— 
Sponsored by Computer Weekly, Data 
| Processing, Systems International and ye! | 
Practical Computing (Applications not accepted after October 30. No school parties, no children under 16) 
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SMS 


See it here, buy it now, 


AT YOUR LOCAL 
BRANCH TODAY! 


Birmingham Byieshop Computerland 94/96 Hurst St B5 4TO Tek 021622 7149. London Byteshop Computerland 324 Euston Road London W1 Tel: 01-387 0505 Nottingham &yteshoo Computerland 
92A Upper Parliament St NG1 6LF Tel: 0602 40576 Manchester Byteshop Computerland 11 Gateway House Piccadilly Station Approacn Tel: 061 236 4737 Glasgow Byteshop Computerland Magnet 


House 61 Waterloo St, G2 7BP Tel: 041 221 7409 
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